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Smith Environmental Technologies Corp. Subsurface Log
Sheet:

Project:
Project No.:
Welt/Boring Location:
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Smith Environmental Technologies Corp. Subsurface Log

Project: £?£./A/ . Ml P/tCSt/TV
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Smith Environmental Technologies Corp. Subsurface Log
Sheet 3- of 2-
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Smith Environmental Technologies Corp. Subsurface Log

Project: Olin Corporation

Project No.: 00-7074-0102 Date(s):
Well/Boring No.:

Sheet:
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Smith Environmental Technologies Corp. Subsurface Log

Project: Olin Corporation
Project No.: 00-7074-0 102 Date(s) : / 1 -

Well/Boring No.:
Sheet: 1 Of 2-
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Smith Environmental Technologies Corp. Subsurface Log

Project: Olin Corporation Well/Boring No.
Project No.: 00-7074-0102 Date(s):

Sheet: 2 of a.
Logged By E.. f'/flin

Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic Drilling Contractor:
Depth to Groundwater: Date:
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Smith Environmental Technologies Corp. Subsurface Log

Project: Olin Corporation
Project No.: 00-7074-0102 Date(s): ||

Well/Bonng No.:
Sheet: 1 of *?
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Smith Environmental Technologies Corp. Subsurface Loq

Olin CorporationProject:
Project No.:

Well/Boring Location: Maple Meadow Brook Wetland

Sheet: 2_

Well/Boring No.:. CQ-~%
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Smith Environmental Technologies Corp.

Project:
Project No.:

Olin Corporation Well/Boring No.:
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Smith Environmental Technologies Corp. Subsurface Log
Sheet <*

coe/=>Project
Project No.: f)Q. -7Q74--Q/O2
Well/Boring Location:
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Smith Environmental Technologies Corp. Subsurface Lo
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Well/Boring Location: t

Drilling Method:
Depth to Groundwater
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Smith Environmental Technologies Corp. Subsurface Log
Sheet of

Project:
Project No.:
Well/Boring Location:
Drilling Method:
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HISTORICAL BORINGS / WELL LOGS



D. L. MAHER CO.
LOG OF TEST WELL

i
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GEOPHYSICAL BOREHOLE LOGGING
AND VIDEO INSPECTION
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WILMINGTON, MASSACHUSETTS

Presented to:
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Plymouth Meeting, Pennsylvania 19462

Presented by:

GEOPHYSICS GPR INTERNATIONAL, INC.
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Needham Heights, Massachusetts 02194

November, 1995 B95108



Introduction

Geophysics GPR International Inc. is pleased to submit this report of our borehole geophysical
logging services at the Olin site, Eames Street, Wilmington, MA. We performed the services,
including aborehole video inspection, during part of the period of October 24 to31, 1995. The
objectives of the surveys were to characterize the condition of the bedrock, fractures, etc., and
film specified intervals in selected wells.

Geophysical Borehole Logging

The geophysical logging suite was performed in the following boreholes at the Olin site (Figure
1): BR-1, GW-61BR, GW-62BR, GW-62BRD, GW-65BR, GW-68BR, GW-80BR, and GW-
81BR.

These eight boreholes, ranging in depth from about 50 to 145 feet, were logged. All of these
boreholes were cased to depths ranging from 20 to 110 feet, depending on the depths to the top
of bedrock. Due to the schedule of completion of the wells, the logging was done with one
mobilization (callout) with a Smith representative onsite during the logging and video inspection.

We employed our Mount Sopris MGX digital logging system. The logging suite was natural
gamma, caliper, single-point resistivity, spontaneous potential, and temperature (absolute and
differential). The work was carried out by a geophysicist with current 40 hour OSHA health
and safety training.

Decontamination of our equipment was done using soapy and clean water scrubbings with
collection of fluids into the driller's containers. The time required onsite for setup, logging, and
decontamination were two full field days, plus traveltime. The well logging was completed
using a number of probes lowered into each borehole, in this particular case, one probe at a
time. No tandem probes were run. Borehole logging speeds ranged from 8 to 12 feet per
minute, depending upon the probe used.

Each probe was calibrated prior to actual logging according to manufacture's requirements. The
digital borehole logger collected the probe readings with data recorded on diskette for playback
and processing. In addition to the requisite calibration of each probe, our quality control
procedure required that each logging suite was checked via playback of each digitized curve on
the monitor before demobilizing from the wellsite.

The results of borehole logging are displayed as profiles for each borehole (foldout Figures).
Comments were taken from the borehole logs provided by Smith, and are shown on each log,
together with our comments beside the trace of the readings from each probe performed in the
borehole.

For ease of comparison, a scale of one inch equals ten feet is used for all printouts. The
geophysical logs display the changes with depth below ground surface of each measured
parameter. Features of interest are shown on the individual log.
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Logging Suite '

The natural gamma ray (G) probe is a widely applied borehole tool that measures the variations
in the naturally occurring potassium isotope (counts per second, cps) found in sediments and
sedimentary rocks. The record is used to determine fractured and weathered intervals in the
boreholes, changes in lithology with depth, and correlation of strata in nearby boreholes.

The caliper (Cal) probe measures changes in the diameter (in inches) of the borehole. The
caliper record is used to delineate fracture zones (and by inference rock quality) due to the
increase of the borehole diameter. Alternatively, the record is used to delineate obstructions due
to rock breakout lodgement and, where anticipated, scale accumulation due to the decrease in
borehole diameter.

As a group, the electric logging probe used in environmental well logging, spontaneous potential
and single-point resistivity, measure the potential differences in electrical currents in and around
the borehole.

• The spontaneous potential (SP) sensor measures the changes in the naturally occurring
electric potentials (in milli volts) of the surrounding material and ground water flows.
These SP changes are frequently related to rock fractures and groundwater flow. This
unbalance of ions is caused by diffusion, adsorption, oxidation-reduction, and electro-
filtration.

• The single-point resistance (SPR) sensor measures the smaller changes in the
surrounding material (in ohms), and the record is used in conjunction with the resistivity
and gamma traces to delineate permeable intervals and identify clayey zones.

The temperature probe measures the temperature (Temp) changes in the borehole fluids (in
degrees C) and the differential temperature from the last reading (in degrees C). The probe was
developed specifically to aid in detection of intervals of fluid inflow.

Borehole Video Inspection

The objectives of the borehole video inspection were to observe changes in the bedrock, identify
fractures, and note fluid movement. The video inspection was performed in the specified wells.
Our activity for the video inspection was confined to performing the data collection with no
analysis of the imagery by us.

A color system was used at Smith's request. We brought to the site a GeoVision Micro system
with onscreen depth counter. The forward looking attachment was used throughout the
inspection due to the low to moderate reflectance of suspended matter in the water, good

s>
I,
f



imaging of the bedrock, and good recognition of bedrock fractures. For mobility the system
uses 8 mm video tape and, at Smith's request, the tape was copied on to VHS video tape.

Results

The logging traces for each borehole have our comments appended to them. Most of the
geophysical results, natural gamma and the electric logs, are indicative of stratigraphic changes
in the glacial overburden (cased interval) and compositional changes in the bedrock (open hole
interval).

It should be noted that terms such as clay, sand, etc. in a typical geophysical logging
interpretation are generalized terms representing distinct, different property contrasts. The sand
designation, for example, in our comments column delineates intervals of decreased natural
gamma radiation.

Our interval of sand, for example, may or may not be sand, as defined geologically, but rather
an interval with a change of certain values indicative of lower quantities of very fine-grained
minerals which are frequently in the clay group of minerals.

The following comments can be made from the results of our investigation.

• Taken altogether, there is little evidence for intervals of highly fractured (breakouts)
bedrock, significant temperature changes, or electrical responses to changes in the
composition of the groundwater.

• The video inspection of boring GW-62BR showed what appeared to be a thin, discreet
floating layer at a depth of about 99 feet.

• The caliper log and video both indicate a loss of integrity of the top few feet of the
casing in boring BR-1. It is pitted and probably split.

• As to be expected, the caliper logs clearly show the uniform diameter produced by
diamond coring and the irregular diameter produced by air-rotary drilling.

• Discreet individual stratigraphic layers were seldom observed in the natural gamma
traces, underscoring the inhomogeneity of the glacial materials at this site.

• Glacial stratigraphic correlation from borehole to borehole is limited by the distances
between boring locations and the relatively shallow depths of half of the borings.
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BORING GW-62BR
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BOREHOLE LOGGING PLOTS

Borings: BR-1, GW-61BR, GW-62BR, GW-62BRD,
GW-65BR, GW-68BR, GW.80BR, and GW-81BR

Note:

1. Abbreviations: Ngamma=natural gamma; Caliper=Caliper; SP=spontaneous potential;
sptRes=single point resistivity; Temp=Temperature; Diff Temp=Differential Temperature.

2. Scale is 1" = 10 ft.

3. All plots corrected so that zero feet is ground surface.
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APPENDIX D
SEISMIC REFLECTION REPORT

Discussion of Bedrock Contour Map

The bedrock contour map generated by the seismic reflection contractor, Raypath Inc., differs
somewhat compared to the contour map in Section 2.1 of the Supplemental Phase II report (Plate
2-1). With one exception, the two maps do not actually disagree, but the criteria used for
contouring are somewhat different. The disagreement occurs in the area of Eames Street where
Raypath has mainly relied on the seismic data which shows a bedrock high; Plate 2-1 uses instead
data from drilled wells to the north and south of Eames Street which show greater depths to
bedrock. Outside this area, the following criteria were used to generate the contours in Plate 2-1:

• The existing bedrock elevation data were compiled, including seismic data, information
from drilling logs, locations of bedrock outcrops, and interpretations from geophysical studies.
This information was then contoured with a kriging program (Golden Software's Surfer, 1994)
using an exponential semi-variogram, a 50-foot grid spacing, and a 2:1 anisotropy oriented at 45°
(northeast-southwest), aligned with regional bedrock structure. Kriging provides an unbiased
effective averaging of outliers and extreme data points.

• The computer-generated contours were examined and manually modified for smoothing,
where the computer contours were peculiar, or where a slightly different interpretation was
preferred.

As a result of this approach, the bedrock contours in Plate 2-1 reflect the overall character of the
bedrock surface. In certain areas, individual outliers may have been averaged with surrounding
data points to create smoother, more easily understood contours. Where data were sparse, the
known structure of the bedrock formation and elevations from bedrock outcrops were included in
the interpretation. In addition, geophysical information from regional and local studies was
included (for example, regional aeromagnetic surveys, magnetometer survey on Olin property,
fracture orientation and frequency, etc.).

In contrast, the bedrock contour map prepared by Raypath (Figure 2-1 of this Appendix) includes
much more of the local detail. Extreme data points and outliers are honored, so that the contour
map includes a large number of closed contours surrounding isolated high or low points. For
example, the bedrock surface east of the Chestnut Street well pumping station is shown as a
group of knobs on the Raypath's map (Figure 2-1), while the bedrock contours in Plate 2-1 shows
more contiguous 'ridge" of bedrock highs (versus isolated knobs). The bedrock surface depicted
by Raypath uses localized trends to project individual contours and well into areas where there is
no data providing control. For example, the dashed 50-foot contour on Figure 2-1 in the attached
report in the area northwest of GW-70D is not based on any subsurface data. The bedrock
contours depicted on Plate 2-1 of the Supplemental Phase II Report are generalized to show both
local features and information about the regional geologic structure.
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Summary:

A 17,103 line feet 12/24 fold seismic reflection survey was conducted at a 200 acre site

in a wetlands area contiguous to the Olin facility in Wilmington, MA, for the purpose of mapping

the topography of the top of Pre-Cambrian metamorphic bedrock. Seismic lines were positioned

to "tie" selected wells/borings where average velocity measurements could be made to constrain

the top of the bedrock surface on the seismic profile at the well/boring "tie". The 12/24 fold

seismic data were collected using shotgun/impact energy sources and 40 Hz amphibious/marsh

geophones as recievers. Processing of these data was performed using conventional CDP (see

attached glossary of geophysical terms) methods. In addition to the seismic survey, down hole

velocity surveys were performed in 16 of the wells in the mapping area in order to determine the

average velocity gradient to the top of bedrock. The velocity survey information was used along

with 4 additional extrapolations to construct an average velocity gradient map from which seismic

travel times were converted to a depth structure map of the top of the bedrock. Average velocity

gradient mapping indicated that the velocity field is influenced by the heterogeneity of the recent,

glacial sediments. Depth structure mapping of the bedrock surface delineated four distinct

bedrock valleys referred to as the Western, Upper Western, Southwestern and Eastern bedrock

valleys. The Western bedrock valley was previously considered 1 valley, but is now recognized

as 2 valleys based on criteria discussed in this report. These bedrock valleys have been

interpreted to be discretely separated by structurally high saddles or ridges.

The Western, Upper Western and Southwestern Bedrock Valleys appear to be closed

lows, the Eastern Bedrock Valley appears to plunge westward, "connecting" with the Upper

Western Bedrock Valley. The bedrock valleys have been defined by either mapped structurally

high ridges or saddles. The bedrock valleys exhibit orthogonal differences in structural strike as

well as differences in structural wavelengths with a range of 300 feet to 400 feet. The Western

Bedrock Valley, covering an area of approximtately 62 acres, is comprised of three converging

structural lows contained within the +20.0 feet contour. The lowest closing contour is

approximately -40.0 feet. The Upper Western Bedrock Valley defined by the +30.0 feet contour

contains a series of three generally north-south oriented closed structural lows having an area of

roughly 14.3 acres. The lowest closing contour is approximately -20.0 feet.The Eastern Bedrock

Valley is a narrow, east-west trending 14 acre synclinal fairway which does not appear as a

closed low in the mapping. The +50.0 feet contour is the defining contour for the Eastern

Bedrock Valley. The Southwestern Bedrock Valley, with an areal extent of approximately 36.3

acres, is a structural low defined by the +70.0 contour. The lowest closing contour is

approximately +40.0 feet. Results from confirmation drilling support the structural mapping

interpretation.



Geology:

It is beyond the scope of this study to discuss in detail the local geology of the site,

therefore, only a cursory examination of the site geology is given. The geology within the general

study area consisted of glacial deposits of the Late Wisconsinian deglaciation of New England

overlying metamorphic rocks comprised primarily of slates and quartzites. The metamorphics

have been significantly affected by two separate periods of orogenic activities. These include

both the Taconic and Acadian orogenies.

Data Acquisition:

The 24/12 fold seismic data were acquired in two different types of terrain: upland (upper

Western, Eastern, and Southwestern bedrock valleys) and lowland (Western bedrock valley and

part of the Eastern bedrock valley). The upland program was acquired where there was very little

standing water present. For this program 40 Hz geophones in land cases were used. Source

testing indicated that no increase in bandwidth was gained by the use of a shotgun source.

Cultural constraints were also a consideration regarding the choice of the source. Therefore, the

source for this portion of the program was a sledge hammer. Station elevations were surveyed by

Raypath Inc. Stations were positioned such that 2.5, 3.75, and 5 feet subsurface sampling

intervals were attained.

The data acquired in the lowland or marsh environment (those areas covered in 2-4 feet

of standing water) required special equipment. The geophones for this environment were also 40

Hz, but were mounted in marsh casings. The source for this portion of the program was a

shotgun, built by Raypath and called the RayGun. Marsh cables were used as well, and

mechanisms for floating the cable and planting the geophones in water were designed and

constructed by Raypath Inc. As part of the field acquisition, all stations were surveyed for

elevation changes by Raypath Inc. The stations were positioned such that subsurface sampling

intervals of 4 and 5 feet were achieved. The shallow seismic reflection source and receiver

parameters used were as follows:

Source: 12 gauge shot gun (land/marsh) (firing blanks) and impact (land)
Receivers: 40 Hz geophones, vertical component, amphibious/marsh cases
Recorder: .2 ms sample rate
Group intervals: 5, 7, 8, and 10 feet / point receivers
Shot intervals: 5, 7, 8, and 10 feet / off end
Spread lengths: 60, 84, 96, and 120 feet respectively
Fold: 12/24 (12 or 24 traces vertically summed)
Subsurface sampling intervals: 2.4, 3.75, 4, and 5 feet
Seismic Grid: 17,103 feet

Surveying:



Station surface elevations were surveyed by Raypath, Inc. at the respective station

spacings of 5.0, 7.5, 8.0 and 10.0 feet along the seismic lines for data processing purposes only.

The recorded surface elevations have been plotted on each seismic profile.

Data Processing:

Processing of the seismic lines followed petroleum industry standard CMP

methodologies. In general, the quality of the data was very good; however, data quality varied

between the upland and marsh programs. Somewhat lower frequency data was recorded in the

marsh probably due to high frequency attenuation by the low velocity muds and "muck".

Computer generated synthetic seismograms representative of the lowland and upland theoretical

seismic reflection responses produced a good correlation to the respective stacked data. The

upland data exhibited ground roll while little or no ground roll was present in the marsh data.

Ground roll in the upland data was attenuated utilizing a low cut frequency filter. Low cut

frequency filtering was not necessary for the data shot in the marsh. Data in all cases were

subject to a spatially varying first arrival mute to remove direct arrivals and refracted waves. The

data were then sorted to CMP order. Normal move-out corrections were made based on a

velocity function determined from several iterations of constant velocity stack analysis. The

elevations measurements made during the acquisition stage were used to correct data to a

seismic reference elevation of 84.1 ft. This datum was chosen somewhat arbitrarily to represent

the highest elevation encountered in the marsh area. Final stacks were produced and F-K

migrations were performed on those data that exhibited significant dip. Seismic data were

processed to final stack and migration (when deemed necessary) using the following hypothetical

processing sequence:

Reformat
Edit
Amplitude correction
Muting
Noise suppression / filtering: frequency and F-K
Deconvolution
Sort
Datum statics
Velocity analysis
Residual statics correction
2nd pass velocity analysis
2nd pass residual statics correction
Stack
Post stack scaling / filtering
Migration
Post migration scaling / filtering
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Four preliminary reports were compiled from December 1994 to April 1996. These

provisional, interum reports discuss in detail the acquisition, processing, interpretation, and

mapping of the seismic data in successive phases. Additional clarification of the processing of the

data is referenced in these provisional, interum reports.

Velocity Survey / Seismic Well Tie and Depth Conversion

A. Velocity Survey Data-

Seismic reflection data are recorded and displayed as a function of distance (x axis in

feet) versus two-way travel time (y axis in milliseconds). Seismic lines are a continuous profile

showing the structural geometry of subsurface layers. Velocity maps or time / velocity / depth

graphs based on measured or extrapolated velocity data may be used to convert seismic two-way

travel times to depths. Subsurface layers penetrated in wells/borings can be "tied" to seismic data

where the seismic profile crosses or intersects the location of a boring/well. A velocity survey tool

is lowered into the well bore and receives energy from a source initiated at the surface near the

well. The tool is positioned at subsurface depths within the well bore corresponding to layers of

interest such as the top of bedrock. The "reflection time" to the surface(s) of interest can be

recorded, and the average velocity of the overlying material can then be calculated. Subsequent

to datum adjustments, the reflection time of the target(s) can be determined at each well tie on the

seismic line grid. The structural changes of the layer(s) or horizon(s) of interest can then be

interpreted along the seismic profiles.

An average velocity gradient map to the top of the target layers(s) can be prepared that

demonstrates variations in the velocity field due to lithologic changes in the overlying material and

changes due to depth of burial. The interpreted seismic reflection travel times for the target

horizon(s) can be converted to depths using the average velocity gradient map. Using this

method of depth conversion, the resultant depth map is based on data values that have been

determined in recognition of observed, lateral velocity heterogeneity.

B. Average Velocity Gradient Map-

Velocity surveys were performed in 16 boreholes that tied the seismic survey. Depth

conversion of the seismic data for the Western Bedrock Valley was achieved using an average

velocity gradient map to the top of the metamorphic bedrock. Depth conversion for the Eastern

and Southwestern bedrock valleys was accomplished using average velocities calculated at well

ties, indexed to velocity surveys and synthetic seismogram information.

Figure 1, an average velocity gradient map to the top of the Pre-Cambrian bedrock has

been generated using the velocity survey data and to a minor extent, velocity data extrapolated
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from a known depth at a well and an intersecting two-way travel time contour. The velocity map

has been corrected to a datum of +84.1 feet. The contour interval is 100 feet per second. The

velocity map reveals a low frequency /longer wavelegth gradient of approximately 1500 feet per

second within the area of the mapping, ranging from approximately 1500 to 3000 feet per second.

This gradation in the velocity field is a function of the heterogeneity within the recent sediments

(overburden) as well as the depth of burial of the bedrock.

Changes in the thickness and velocity of the fluvial-glacial sands and organic muds or

"muck" deposited along and adjacent to the glacial streams appear to be the principle factors

affecting the high frequency / shorter wavelength variatons seen in the average velocity gradient

mapping particularly in the Western bedrock valley. The coarse grained elastics/sands are

relatively high velocity while the organic muds and "muck" are relatively low velocity. The

overprint of these lithologic variations with attendant velocity characteristics can produce

significant differences ( + \ - 10 to 15 feet) in calculated depth values. Adequate velocity control

is therefore necessary to provide a high level of confidence in the determination of the absolute

depth values. Velocity mapping outside of the marsh area indicate a smoother velocity field with

less high frequency variation.

Seismic interpretation and structural mapping of the bedrock surface:

Depth structure mapping to the top of the Pre-Cambrian bedrock surface has been generated in

the manner previously descriped in this text. The mapping interpretation has intergrated ail

available boring log information, velocity data from 16 down-hole surveys and 17,103 line feet of

12/24 fold seismic reflection data.

A. General discussion-

Interpretational analysis of the seismic lines by the authors indicates the possibility that the

bedrock vallys have been formed by early, pre-glacial rifting and by late, glacial erosion.

Presently the Pre-Cambrian, Paleozoic, Mesozoic and Cenozoic rock sequences have been

stripped off by the processes of erosion, and the eroded top of the bedrock surface is in a

relatively low structural position. Minor post glacial fault movements appear to be in evidence due

to the thickness changes of recent sediments observed across the faults/fractures and observed

breaks in the reflection continuity of the recent sediments, assumed to be the result of earth

movements. Apparently, the movement of the glaciers was in part controlled by the presence of

pre-existing structural lows (rift valleys) providing a preferential pathway of ice movement. The

withdrawal of the very large and extremely heavy glaciers may have induced minor rebound or



rejuvenated fault movements along older faults/fractures which were pre-existing planes of

weakness.

Four bedrock valleys have been delineated by the seismic survey; These are: the

Western, Upper Western, Southwestern and Eastern bedrock valleys. These valleys have been

interpreted to be discretely separated by structurally high saddles or ridges. The Western, Upper

Western and Southwestern valleys appear to be closed lows , the Eastern bedrock valley appears

to plunge westward "connecting" to the Upper Western bedrock valley; A minor, 0.62 acre closed

low is present in the vicinity of GW-50D. Figure 2, a depth structure map to the top of the Pre-

Cambrian bedrock contoured at a 10 feet interval and referenced to a sealevel datum, shows the

relative position of the buried bedrock valleys. Faults/fractures shown on the seismic profiles

have been omitted on this map pursuant to client request in order to facilitate greater ease in

viewing the bedrock surface; A work in progress depth structure map generated 09/95 shows the

location of the faults depicted on the seismic lines. The faults are colored red.

The "bedrock valleys" are structural lows or synclines that collectively exhibit several

prominent changes in structural strike. The synclinal axes trend: predominantly east-west within

the Eastern and the parallel Southwestern Bedrock Valleys and north-south within the Western

Bedrock Valley. The Upper Western Bedrock Valley exhibits both north-south and east-west

structural trends. This valley is situated closest to an apparent structural hinge zone and may

indicate the location of either a major structural buttress, which was relatively unyielding to

tectonic stresses, causing a deflection of orogenic stress fields, or a point where major fault

zones deep within the bedrock intersect at nearly right angles, producing significant changes in

structural lineations. The strike has been observed to be northeast-southwest north of the canal,

and north of the Western Bedrock Valley near GW-73D. The observed present day structural

geometries of the sub-basins or valleys are in all probability a consequence of a complex history

of tectonic movement and major erosion which has occurred over a 400 million year period and

remain open to conjecture.

B. Structural definition of the bedrock valleys-

(a) The (lowerWestem Bedrock Valley: The Western Bedrock Valley is located north

and west of the Olin facility and is generally situated within a marsh area. Interpretation of the

seismic reflection mapping indicates that the approximate structural boundary of the Western

Bedrock Valley is the +20.0 feet contour. This boundary is defined to the north by a saddle

located approximately 250 feet north of line SE-95-14 in the vicinity of well GW 73D . The

boundary is defined to the south by a saddle location seen at the structurally high ridge or saddle

mapped between lines SE-95-20 and SE-96-22, also mapped between wells 58D and 70D. The
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area below +20.0 feet is thought to be contained in a closed structural low or syncline with an

areal extent of approximately 61.8 acres. The mapping within this general area exhibits a

horizontal wavelength of structural change equal to approximately 300 feet.

The deepest portion of the valley, buried approximately -40.0 feet, appears to be located

between seismic lines BCM-94-3, seen at station 135 and line SE-95-16X, seen at station 145.

Well MW-83D has confirmed this low. A parallel low, located approximately 600 feet to the west

near the Chestnut street pumping station can be seen at station 172, line BCM-94-3; An

intervening anticline or structural high, seen at station 110 on line SE-95-16X and line BCM-94-3

at station 153, separates the two structural lows. The southern boundary of the western low (near

the Chestnut street pumping station) is totally unconstrained by seismic or well data at this time.

These bifurcated lows trend northward and converge into a prominent low where the lowest

closing contour of -40.0 feet is located approximately 250 feet north of line BCM-94-4. The

presence of this low portion of the valley has been confirmed by wells 86D and 87D. The northern

extent of this low can been seen on line BCM-94-1 at station 155. The northwest-southeast

orientation of this low represents a change in the structural strike seen immediatley to the south

suggesting the possibility of an intersecting structural lineament conceivably associated with the

high saddle mapped to the north near well 73D.

(b). Upper Western Bedrock Valley: The Upper Western Bedrock Valley extends to the

west from the Olin facility and converges with a generally north-south oriented series of closed

structural lows. An east-west lineation is also apparent as previously discussed in this report.

Interpretation of the seismic reflection mapping indicates that the approximate structural boundary

of the Upper Western Bedrock Valley is coincident with the +30.0 feet contour. This boundary has

been identified by the saddle located at the structurally high ridge mapped between lines SE-95-

20 and SE-96-22, also mapped between wells 58D and 70D, The area below +30.0 feet is

thought to be contained in contiguous closed lows or synclines with a combined areal extent of

roughly 14.3 acres. The mapping within this general area exhibits a horizontal wavelength of

structural change equal to approximately 400 feet. This wavelength is longer than that observed

in the (lower) Western Bedrock Valley and may indicate a somewhat different genesis, such as

more extensive erosion. The increase in wavelength may also be a consequence of a decrease

in control points for the mapping.

The deepest portion of this valley extends to approximately -20.0 feet, and lies within the

northern most part of the Upper Western Bedrock Valley within the +30.0 feet contour. This

northern low is positioned between lines SE-96-22 at station 255 and line SE-96-9 at station 135

extending approximately 300 feet to the east of the intersection of lines SE-96-9 and SE-96-24. A

central low is mapped at the western ends of lines SE-96-22 and SE-96-9; This narrow closed
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low is oriented east-west and connects the Upper Western Bedrock Valley to the Eastern Bedrock

Valley and is seen on line SE-96-24 from station 180 to 230. A southern most closed low has

been mapped within the +30.0 feet contour and is located in the vicinity of well 59D at station 115

on line SE-96-22.

(c). Eastern Bedrock Valley: The Eastern Bedrock Valley is a narrow, east-west

trending synclinal fairway which extends from the center of the Olin facility eastward to a saddle

near Woburn street and then eastward to a largely uncontrolled area east of well 74B. This

structural trough does not appear as a closed low in the mapping, with the exception of a 0.62

acre closure in the vicinity of well GW SOD. The eastern margins of the Upper Western Bedrock

Valley could, therefore, be considered "connected" updip along this structural trough to the

Eastern Bedrock Valley. The Eastern Bedrock Valley is constrained predominantly by

well/boring data, particularly within the Olin facility where no seismic reflection data was acquired.

The boundary of the Eastern Bedrock Valley has been identified by the saddle mapped in the

vicinity of well 49D, and supported by additional drilling. Those portions of the bedrock buried

+50.0 feet and deeper cover an area of approximately 14 acres. The mapping within this

general locale exhibits a horizontal wavelength of structural change equal to approximately 350

feet.

The Eastern Bedrock Valley dips to the west away from the saddle located near well 49D.

The axis of this plunging low can be seen at station 168 on line BCM-95-10EXT. An eastwardly

dipping extention of the valley can be seen at station 135, line BCM-95-7; This part of the map is

very speculative due to the limited number of control points.

(d). The Southwestern Bedrock Vallev: The Southwestern Bedrock Valley is situated

approximately 200 feet west of the southwest corner of the Olin facility. Interpretation of the

seismic reflection mapping indicates that the approximate structural boundary of the Southwestern

Bedrock Valley is the +70.0 feet contour. The boundary is defined at the saddle located

approximately 500 feet north of well 40D. The area below +70.0 feet is thought to be within a

structural low having an areal extent of approximately 36.3 acres. The lowest closing contour is

the +40.0 feet contour which falls between the seismic lines. This valley is the least constrained

by seismic and well\boring data; The southern and eastern flanks of the valley are highly

conjectural. Line BCM-95-8 shows the location of the saddle at station 195. Drilling has

supported the presence of the saddle. Line BCM-95-5 shows the axis of the closed low at

station 123.

Data Limitations and 11/96 confirmation drilling:
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i'4-4-";•>./,*"v^u:!<'<'.'<''<'î '*'.Jif ;?.•.. .t*°'.r".-'".ii »" -^,i-v;-«'v\*--:'.'^'ii/
if,!]''. -^ .V.sww:viw -''L-.dV V'*'.*:"' ̂ *i'-v<\\.... <• •' ̂ <o»-.<..'•;, « Hi«>:'<«

D
10

.20
3D
40
50
60
70
BO
90
100
110
120
130
140
ISO
1£0
170
1BO
190

SOURCE:
TYPE: SLEDGEHAMMER ft PLATE S.P. OFFSET: VARIABLE
IP. INTERVAL: 10*

CABLE: LAND GEOPHONES: 40 HZ AMP.
GROUP INTERVAL: 10- SPREAD LENGTH: 130-

FIELD FILTER:
LOW CUT: 35 HZ NOTCH: OUT
HI CUT: 1000 HZ

SCALE:
— 100' —

PROCESSING SEQUENCE

1. FREQUENCY FILTER: 75 HZ LC
2. PRE-STACK F/K FILTER: N/A
X TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
5. DECONVOLUTION: N/A
I. CDP SORT
7. APPLICATION OF DATUM STATICS;

DATUM' »i4.1 FT . VEL- 1200 FT/SEC
a. NMO CORRECTION
S. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NMO CORRECTION
11. TRIM STATICS
12. CDP STACK; FOLD: 24
13. POST STACK F/K FILTER: N/A
14. MIGRATION: F/K
15. FREQUENCY FILTER:
1«. TRACE SCALING: 1SO MS AGC

PRINTER DISPLAY

El PRECAMBRIAN BEDROCK DATE: 2-95
VERTICAL: 12.5 INCHES/SEC
HORIZONTAL: 25 TR/INCH STACK

P.O. Box 116 • Cheltenham, Pennsylvania 19012
Phone: (215)782-1863



The depth structure map showing the geometry of the bedrock surface is the product of

the integration of boring and well log information, velocity survey data and seismic reflection data.

Numerous inferential steps and data interpretation have transpired in the course of the generation

of the map. The map is therefore subject to resolution limitations that are a function of the

procedures producing the final result. The accuracy of the mapping is predicated upon the

following factors:

(1) the seismic data quality; The ability of the seismic interpreter to interpret the

data is dependent upon the quality of the seismic data, and the experience level of the interpreter.

(2). the proximity to unambiguous well data; The determination of the depth of

the bedrock surface must be correct and should be mitigated by a constrained seismic data grid.

(3). the structural complexity and the wavelength of structural variation; The

spatial sampling along the seismic lines and the line spacing between the seismic lines within the

seismic line grid must be indexed to the structural complexity in order to as accurately as possible,

depict the subsurface structural changes.

(4). the velocity control; The velocity control must be sufficient to incorporate

local changes in the velocity field; Incorrect average velocities, or incorrect mapping of the

velocity gradient can produce significant errors in the conversion from time to depth.

(5). experience in mapping; Subsurface mapping requires experience and

insight. Values of equal depth are not simply connected in map view, an interpretation of the data

is made in the contouring of the map.

The data quality of the seismic data varied principally between those data recorded in the

lowlands and those data recorded in the highlands. The frequency content of the data recorded in

the lowland was lower; The signal to noise ratio, however, was high producing good quality data

for the structural interpretation. The highland data was subject to a lower signal to noise ratio due

in part to the near surface geological conditions and in part due to proximity to cultural noise. The

signal bandwidth for the highland data was higher than that of the lowland data, however the data

quality was lower producing generally fair data. With the exception of the interpretation

associated with well 82D, confirmation drilling and velocity survey logging conducted after the

seismic interpretation have supported the seismic line interpretation.

The determination of the top of the bedrock surface can be a subjective assessment.

Although well data is generally considered "hard data", it may in some cases be equivocal. It has

not been the prerogative of the seismic interpreters to contest any perceived minor discrepancies
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concerning the depth of the bedrock surface independently assessed from the well/boring

information. However, at this time the seismic tie to well 82D remains contentious.

The spatial sampling along the seismic profiles is 4 to 5 feet. This spacing should resolve

horizontal structural variations on the order of 10 to 15 feet given 2 to 3 samples per wavelength.

Given the assumed structural wavelength variation of 300 to 400 feet, the line spacing of the

seismic grid is variable and in places wide .

Travel times to, or very near, the top of the bedrock measured from velocity surveys

performed after the generation of the mapping support the seismic interpretation made in time

along the seismic profiles. The depth mapping, however, was subject to error in places. Velocity '

analyses indicate that the error in the conversion from time to depth was induced by changes in

the velocity field that were not recognized in the average velocity gradient mapping produced prior

;- to the 11/96 drilling program. Changes or aberations in the velocity field were apparently the

result of local variations in the presence and thicknesses of stream(glacial) deposited muds and

sands. The presence of an expanded section of very low velocity mud or "muck" that was less

than 5 feet thick on the margins of the marsh and expanded to 25 to 30 feet within the marsh

appears to produce significant changes in the average velocity gradient map. The depth map

generated 12/96 incorporates the revised average velocity gradient map.

The potential error in the depth structure mapping is 1 or possibly 2 contour intervals in

selected areas of the mapping in consideration of the fair to good seismic data quality, the

., subjective nature of the determination of the top of bedrock assessed from well and boring log

information, the wide spacing of the seismic line grid and the potential error induced by variations

.in the velocity field. Figure 3 is the depth structure map to the top of the bedrock produced before

the 11/96, 6 wells and 6 borings confirmation drilling program. Comparison of Figures 2 and 3,

the before and after confirmation drilling maps, is an instructive means of establishing an

empirical quantification of the possible error using the 17, 103 feet integrated seismic reflection

survey at this site.

Conclusions:

A 17,103 line feet 12724 fold seismic reflection survey was conducted at a 200 acre site

in an area contiguous to the Olin facility in Wilmington, MA, for the purpose of mapping the

; topography of the top of Pre-Cambrian metamorphic bedrock. Down hole velocity surveys were

performed in 16 of the wells in the mapping area in order to determine the average velocity

gradient to the top of bedrock. The velocity survey information was used along with 4 additional
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AREA: WETLANDS AREA / INFILL
LINE: SE-95-20 DATE: 7-95
LOCATION: WILMINGTON, MA.
CLIENT: SMITH ENVIRONMENTAL

OEOPHYIICUTJ:
STEVEN J. KEENAN BRIAN L. STACHITUS

FIELD PARAMETERS

CDP STATION

INSTRUMENT* BISON
POLARITY: NORMAL

SOURCE:
TVPE: SHOTQUN
S.P. INTERVAL: 10'

CABLE: LAND
GROUP INTERVAL:' 10'
FIELD FILTER:
LOW OUT: n HZ
HI CUT: 1000 HZ

RECORD LENGTH: 192 MS
(AMPLE: .2 M*

S.P. OFFIET: 10*

QEOPHONES: 40 HZ AMP.
SPREAD LENGTH: 130'

NOTCH: OUT
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SCALE: (-

PROCESSING SEQUENCE
1. FREQUENCY FILTER: PRE-STACK S5/7S - 145/155 BAND PASS
2. PRE-STACK F/K FILTER:
3. TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
5. DECONVOLUTION: POST STACK 2ND CROSSING
(. CDP SORT
7. APPLICATION OF DATUM STATICS;
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*. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NMO CORRECTION
11. TRIM STATICS 1 .6 MS .
12. ODP STACK; FOLD: 12
IJ. POST STACK F/K FILTER: N/A
14. MIGRATION:
15. FREQUENCY FILTER:
U. TRACE SCALING: ISO MS AGC

PRINTER DISPLAY

D RECENT SEDIMENTS
B PRECAMBRIAN BEDROCK

DATE: «-SS
VERTICAL: 12.5 INCHES/SEC
HORIZONTAL: 29 TR/INCH MIGRATION

P.O. Box 116 • Cheltenham, Pennsylvania 19012
Phone: (215)782-1863
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extrapolations to construct an average velocity gradient map from which seismic travel times were

converted to a depth structure map of the top of the bedrock. Average velocity gradient mapping

indicated that the velocity field is influenced by the heterogeneity of the recent, glacial sediments.

Depth structure mapping of the bedrock surface delineated four distinct bedrock valleys referred

to as the (lower)Western, Upper Western, Southwestern and Eastern bedrock valleys. These

bedrock valleys have been interpreted to be discretely separated by structurally high saddles or

ridges .

The Western, Upper Western and Southwestern Bedrock Valleys appear to be closed

lows or synclines, the Eastern Bedrock Valley appears to plunge westward, "connecting" with the

Upper Western Bedrock Valley. The bedrock valleys have been defined by either structurally high

ridges or saddles. The bedrock valleys exhibit orthogonal differences in structural strike as well

as differences in structural wavelengths with a range of 300 feet to 400 feet. The (lower)Western

Bedrock Valley, covering an area of approximtately 62 acres, is comprised of three converging

structural lows contained within the +20.0 feet contour. The lowest closing contour is

approximately -40.0 feet. The Upper Western Bedrock Valley defined by the +30.0 feet contour

contains a series of three generally north-south oriented closed structural lows having an area of

roughly 14.3 acres. The lowest closing contour is approximately -20.0 feet.The Eastern Bedrock

Valley is a narrow, east-west trending 14 acre synclinal fairway which does not appear as a

closed low in the mapping with the exception of a 0.62 acre closure in the vicinity of well GW SOD.

The +50.0 feet contour is the defining contour for the Eastern Bedrock Valley. The Southwestern

Bedrock Valley, with an areal extent of approximately 36.3 acres, is a structural low defined by the

+70.0 contour. The lowest closing contour is approximately +40.0 feet. Results from

confirmation drilling supports the structural mapping interpretation. Comparison of the maps

generated before and after the 11/96 confirmation drilling program establishes an empirical

quantification of the possible error using the 17,103 feet integrated seismic reflection survey at

this site.
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S.P. INTERVAL: 7.9'

CABLE: LAND
GROUP INTERVAL: 7.5'

FIELD FILTER:
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PROCESSING SEQUENCE

1. FREQUENCY FILTER:
J. PRE-STACK F/K FILTER: ± 5-8 MS/TR
1. TRACE EDIT
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9. DECONVOLUTION: N/A
I. CDP SORT
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I. NMO CORRECTION
t. SURFACE CONSISTENT AUTO RESIDUAL STATICS: 2 PASSES

10. FINAL NMO CORRECTION
11. TRIM STATICS M0.9 MS
11. CDP STACK; FOLD: 12
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14. MIGRATION: N/A
15. FREQUENCY FILTER:
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FIELD PARAMETERS
INSTRUMENTS: BISON
POLARITY: NORMAL

RECORD LENGTH: 192 MS
SAMPLE: .2 MS

CDP STATION
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SOURCE:
TYPE: SLEDGEHAMMER » PLATE S.P. OFFSET: VARIABLE
S.P. INTERVAL: 10'

CABLE: LAND GEOPHONES-. <o HZ AMP
OROUP INTERVAL: 10' SPREAD LENGTH: 130*

FIELD FILTER:
LOW CUT: 35 HZ NOTCH: OUT
HI CUT: 1000 HZ

— 100' —
SCALE:

PROCESSING SEQUENCE
1. FREQUENCY FILTER: N/A
2. PRE-STACK F/K FILTER: N/A
3. TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
5. DECONVOLUTION: N/A
I. CDP SORT
7. APPLICATION OF DATUM STATICS;

DATUM* «M.1 FT . VEL- 1200 FT/SEC
I. NMO CORRECTION
1. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NMO CORRECTION
11. TRIM STATICS
12. CDP STACK; FOLD: 12
13. POST STACK F/K FILTER: N/A
14. MIGRATION: F/K
15. FREQUENCY FILTER: 110 HZ HC
1(. TRACE SCALING: 180 MS AGC

PRINTER DISPLAY
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SCALE: (-

FIELD PARAMETERS
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POLARITY: NORMAL

SOURCE:
TYPE: SHOTGUN
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FIELD FILTER:
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S.P. OFFSET: 10*
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SPREAD LENGTH: 130'

PROCESSING SEQUENCE

1. FREQUENCY FILTER:
2. PRE-STACK F/K FILTER: ± 10 MS/TR
3. TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
I. DCCONVOLUTION:
I. COP SORT
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DATUM* »I4.1 FT VEL- 1200 FT/SEC
«. NMO CORRECTION
1. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NMO CORRECTION
11. TRIM STATICS : t .5 MS
12. CDP STACK; FOLD: 12
11. POST STACK F/K FILTER: N/A
14. MIGRATION:
15. FREQUENCY FILTER:
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FIELD PARAMETERS
INSTRUMENTS: BISON
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RECORD LENGTH: 192 MS
SAMPLE: .2 MS

CDP STATION
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SOURCE:
TYPE: SLEDGEHAMMER » PLATE S.P. OFFSET: VARIABLE
S.P. INTERVAL: 10'

CABLE: LAND
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FIELD FILTER:
LOW CUT: 35 HZ NOTCH: OUT
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GEOPHONES: 40 HZ AMP

SPREAD LENGTH: 130'
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PROCESSING SEQUENCE
1. FREQUENCY FILTER: N/A
2. PRE-STACK F/K FILTER: N/A
3. TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
5. DECONVOLUTION: N/A
C. CDP SORT
7. APPLICATION OF DATUM STATICS;
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(. NMO CORRECTION
3. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NMO CORRECTION
11. TRIM STATICS
12. CDP STACK; FOLD: 12
13. POST STACK F/K FILTER: N/A
14. MIGRATION: F/K
15. FREQUENCY FILTER: 110 HZ HC
1C. TRACE SCALING: 180 MS AGC

PRINTER DISPLAY
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SOURCE:
TYPE: SLEDGEHAMMER ft PLATE S.P. OFFSET: VARIABLE
S.P. INTERVAL: 10'

CABLE: LAND GEOPHONES: «o HZ AMP.
CROUP INTERVAL: 10* SPREAD LENGTH: 130'

FIELD FILTER:
LOW CUT: 35 HZ NOTCH: OUT
HI CUT: 1000 HZ

SCALE: ^
— 100' —

PROCESSING SEQUENCE

1. FREQUENCY FILTER: 75 HZ LC
2. PRE-STACK F/K FILTER: N/A
3. TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
5. DECONVOLUTION: N/A
I. CDP SORT
7. APPLICATION OF DATUM STATICS;

DATUM' »84.1 FT . VEL> 1200 FT/SEC
«. NMO CORRECTION
9. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NMO CORRECTION
11. TRIM STATICS
12. CDP STACK; FOLD: 24
13. POST STACK F/K FILTER: N/A
14. MIGRATION: F/K
15. FREQUENCY FILTER:
IS. TRACE SCALING: 180 MS AGC

PRINTER DISPLAY

PRECAMBRIAN BEDROCK DATE: 2-95
VERTICAL: 12.5 INCHES/SEC
HORIZONTAL: 25 TR/INCH STACK

P.O. Box 116 • Cheltenham, Pennsylvania 19012
Phone: (215)782-1863
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LOCATION: WILMINGTON, MA.
CLIENT: SMITH ENVIRONMENTAL

GEOPHYIICISTS:
STEVEN J. KEENAN BRIAN L. SIACHITUJ

FIELD PARAMETERS

CDP STATION

INSTRUMENTS: BISON
POLARITY: NORMAL

SOURCE:
TYPE: SHOTGUN
S.P. INTERVAL: 10'

CABLE: LAND
OROUP INTERVAL:' 10'

FIELD FILTER:
LOW CUT: 35 HZ
HI CUT: 1000 HZ

RECORD LENGTH: IK MS
•AMPLE: .2 MS

S.P. OFFSET: 10'

CEOPHONES: 40 HZ AMP.
SPREAD LENGTH: 130'

NOTCH: OUT

— 100' —
SCALE: I

PROCESSING SEQUENCE
1. FREQUENCY FILTER:
2. PRE-STACK F/K FILTER: t 10 MS/TR
3. TRACE EDIT
4. FIRST ARRIVAL MUTE: SPATIAL
«. DECONVOLUTION:
t. CDP SORT;
7. APPLICATION OF DATUM STATICS:

DATUM- »S4.1 FT VEL- 1200 FT/SEC
I. NUO CORRECTION
5. SURFACE CONSISTENT AUTOMATIC RESIDUAL STATICS

10. FINAL NUO CORRECTION
11. TRIM STATICS : J .5 MS
12. CDP STACK. FOLD: 12
1S. POST STACK F/K FILTER: N/A
14. MIGRATION:
15. FREQUENCY FILTER:
IS. TRACE SCALING: 1SO MS AGC

PRINTER DISPLAY

RECENT SEDIMENTS
PRECAMBRIAN BEDROCK

DATE: s-ts
VERTICAL: 12.5 INCHES/SEC
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GLOSSARY OF GEOPHYSICAL TERMS

Acoustic impedance: seismic velocity multiplied by density. Reflection coefficient depends on
change in acoustic impedance.
Amplitude: magnitude of the deflection (positive-peak or negative-trough) of a seismic trace
measured as a function of the relative velocity and density contrast across a reflecting boundary.
Lateral changes in reflection amplitude may indicate changes in the properties of rocks.
Anomaly: difference in appearance of a portion of a seismic profile from the profile in general;
Possibly associated with a change in the physical properties or structure of rocks.
Anticline: geological structure generally in the shape of an arch that is convex upwards and its
core contains the geologically older rocks; Generally refers to a closed structural high.
Attenuation: a reduction in amplitude or energy.
Attribute: Seismic characteristics indicative of changes in the elastic properties of rocks.
Average velocity: the distance traversed by a seismic wavelet divided by the time required, both
often corrected to a reference datum plane.
Bandwidth: the range of frequencies obtained.
Buried glacial valley: subsurface valley carved from bedrock during periods of recent glaciation
usually following pre-existing structure subsequently buried by the retreat of glaciers and post
glacial deposition.
Buttress: A protruding rock mass on, or a projecting part of, a mountain or hill, resembling the
buttress of a building.
Carbonate: of or pertaing to rocks with a high content of calcite generally broken up into
limestones and dolomites(dolostones). Limestones are more easily eroded while dolomites are
more resistant to weathering due to higher Mg content.
CDP: Common Depth Point; A subsurface point occurring mid way between source and receiver
locations. CDP stacking uses the combination of data which have in common the same midpoint
(CDP or CMP) between source and receiver. Differentiated from the term CMP in the presence
of dip. The CDP spacing controls the horizontal resolution of the data along the profile.
CMP: See CDP above.
Continuity: a qualitative assessment of the interruption or lack of interruption of continuous
seismic reflection events.
Dip: the angle made between a plane surface and the horizontal.
Dissolution:the dissolving of a material by a solvent. In the case of carbonate rocks, dissolution
is the chemical reaction that occurs between the calcite in the carbonate rock and acidic ground
water. The dissolution of material and subsequent removal by the ground water flow sometimes
causes voids to develop in the subsurface.
Filtering: That part of a system or processing sequence (mathematical algorithm) that
discriminates against some of the information entering. The discrimination is usually performed
on the basis of frequency (frequency filtering) although other bases such as wavelength or
moveout (F-K filtering) or coherence may by used. Filter parameters applied during the
processing of seismic reflection data are chosen on the basis of iterative testing designed to
determine the frequency or move out characteristics of noise.
Fold: refers to the redundancy of seismic data collected using the CDP method; example: if there
are 12 offset distances for the same mid-point this is referred to as12 fold data.
Frequency: the number of cycles per second of a seismic wavelet (peak to peak time) measured
in Hertz; The frequency content of the recorded seismic data controls the vertical resolution of the
data.
Geophone: an instrument used to convert seismic energy to electrical voltage; a receiver.
High: a general term for such features as a crest, culmination, anticline, or dome.
Interpret: to conceive in the light of individual belief, judgement, or circumstance
Interpretation: the act or the result of interpreting.



Interpreter: one who interprets the geological significance of geophysical data.
Interval Velocity: seismic wave velocity measured over a depth interval; usually refers to
compressional velocities.
Low: a general term for such features as a structural basin, a syncline, or a sag.
Migration: computerized mathematical process by which dipping reflections are moved to their
proper position in the subsurface.
Noise: any unwanted energy; noise can be coherent (such as ground roll) or incoherent
(randomly generated noise).
Peak: the positive excursion of a seismic wavlet.
Receiver: see "geophone".
Recent sediments: unconsolidated deposits of sediments that have taken place in the recent
period of geologic time generally 12,000 b.p. to present.
Record: a recording of the energy for 1 shot received by a spread of geophones.
Reflection: the energy from a seismic source that has been returned (reflected) from a velocity
contrast or contrasts in the subsurface. Seismic reflection involves no assumptions about layering
or severe constrainsts involving the behavior of the velocity field. The purpose of most reflection
work is to measure the travel times of the reflectors, determine their structural attitude and
position , observe changes, if any, in seismic attributes such as amplitude and frequency, and
subsequently interpret geologic structure and stratigraphy.
Refraction: the energy from a seismic source that has been returned (refracted) from a velocity
boundary where an increase in velocity exists. The success of the seismic refraction method is
dependent on three assumptions: (1) acoustic velocity increases with depth ("velocity inversion
problem"), (2) sufficient acoustic velocity contrasts exist to allow differentiation of refracted data
between adjacent strata ("blind zone problem"), (3) layers have sufficient thickness to permit
detection ("thin bed problem"). Seismic refraction was used by the petroleum industry in the
1920's through the 1950's to map the subsurface before the advent of the much higher resolution
seismic reflection technology.
Saprolite: zone of severely weathered bedrock most often a result of chemical weathering and
usually clay-rich.
Seismic: of or pertaining to motions within the earth induced by man or naturally occurring. More
appropriately for hydrocarbon exploration work, having to do with elastic waves and their
transmission through the earth.
Seismic line: seismic section; continuous subsurface image or cross sectional profile displayed
as a function of distance (x axis) and two way travel time or depth (y axis) resulting from the
acquistion, processing and interpretation of seismic data. Most often used in conjunction with a
grid of lines to produce structure contour maps, identify fault locations and locate changes in
stratigraphy.
Seismic profile: see "seismic line" above.
Seismograph: instrument used to record (acquire) seismic data in the field.
Shallow: generally less than 500 feet in depth below surface, sometimes referred to as "near
surface".
Shotpoint: surface location of the release of energy necessary to generate and transmit seismic
waves into the subsurface.
Signal to noise ratio: the energy of all desired seismic events divided by all remaining energy;
Often referred to as a measure of data quality.
Sinkhole: surface expression of a collapsed void in the subsurface, usually the result of
carbonate dissolution processes.
Source: device used to introduce energy into the subsurface, for shallow work the source is
usually either impact (accelerated weight drop or sledghammer) or explosive (shotgun blast).
Stack: combining redundant traces into one trace (summing) thereby decreasing the ambiguity of
the final result (stacked trace) and reducing random noise, enhancing the signal to noise ratio.
Station: surface location of source and receivers; A station number is one half the number of the
corresponding subsurface (or CDP) point; i.e. station 100 = CDP 200.



Strike: azimuth of a horizontal line in an inclined surface; Horizontal direction perpendicular to
dip.
Structure: the general disposition, attitude, arrangement, or relative positions of the rock masses
of a region or area.
Structure contour map: a map intended to portray subsurface configuration by means of
structure contour lines.
Structural trough: See syncline.
Syncline: geologic structure in the shape of a concave upward arch with a core of geologically
younger material; Generally refers to a structurally low area.
Synthetic seismogram: An artifical seismic reflection record manufactured from velocity data by
convolving the reflectivity function with a waveform which includes the effects of filtering by the
earth and recording system. Used to compare with an actual seismogram to aid in identifying
events or in predicting how stratigraphic variation might affect a record.
Tie: that point on a seismic line that intersects or crosses the location of a boring / well; generally
refers to a point of subsurface control on a seismic profile.
Travel time: The time between time break and the recording of a seismic event.
Two-way time: Recorded time for a reflection event on a seismic profile.
Trough: the negative portion of a seismic wavelet existing between positive consecutive wavelet
excursions(peaks).
Velocity gradient: lateral change in the velocity of earth materials; The term is generally used in
reference to changes in the average velocity to a specified layer. Factors include depth of burial,
compaction, primary and secondary changes in lithology.
Velocity survey: measurements usually taken in a well used to determine the average velocity of
seismic waves in sediments as a function of depth.
Wavelength: the distance in the line of advance of a wave from any one point to the next point of
corresponding phase
Wavelength of structural change: the horizontal distance from a maximum high point to a
minimum low point.

References used:

Glossary of Geology: Margaret Gary, Robert McAfee Jr., and Carol L. Wolf eds.: American
Geological Institute: Washington D.C.: 1972.

Sheriff, R. E.: Encyclopedic Dictionary of Exploration Geophysics:The Society of Exploration
Geophysicists: Tulsa: 1973.

Webster's New Collegiate Dictionary: A Merriam-Webster: G. & C. Merriam Company: Springfield,
Mass.: 1979.
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APPENDIX E
DETAILS CONCERNING DENSITY CORRECTION

TO GROUNDWATER LEVELS

The first step in correcting hydraulic heads for the density effect was to determine which wells
would be affected by variable density groundwater. Table 2-5 of the report shows all wells that
penetrate the dense layer, and the location of the fresh water/dense layer interface in the formation
around the well. The location of the interface was obtained from the inductance logging
performed during the CSA, from specific conductance profiling, or from interpolation between
other data points. Of these wells, only those that are screened below the interface have the
potential to be affected. For the others, it is likely that there is enough interaction with the fresh
groundwater so that the head measured in the well is representative or nearly so and does not
need adjustment. These wells are so noted on Table 2-5.

In order to accurately determine the correct hydraulic head in the remaining wells that fully
penetrate the dense layer, it is necessary to know the vertical profile of density changes
throughout each well. It is not practical to obtain this information in the field: the process of
collecting the data disturbs the water column to the point that meaningful data cannot be
obtained. Based on our observations in the field, specifically the conductance profiling data, it
was assumed that the water column in each well could be divided into fresh water with a density
of 1.0 gm/cc, and the dense layer with a fixed specific gravity that was measured in the field.

With this information, it is only necessary to determine the location of the interface between fresh
and dense groundwater within the well. This was estimated from conductance profiling data,
where available. For wells where there was no information on the exact location, the interface
within the well was assumed to be similar to that in the formation.

With this information, the following correction was made.

t = F -Fld •'-"ml ^well

"cor. = E w e l | + t e + t f

PageE-1



where: td is the thickness of dense layer in the well,
tf is the thickness of fresh water in the well,
te is the equivalent thickness of fresh water,
Eint is the elevation of the interface in the well,
Ewell is the elevation of the base of the well screen,
p is the specific gravity of the dense groundwater, and,
hcorr is the corrected head value.

These calculations are only approximate given the uncertainty of the location of the interface
within the well at each monitoring event. To evaluate the potential extent of the uncertainties, a
maximum possible corrected head for each well was calculated based on the assumption that the
well was filled with dense water only.

Page E-2
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Specification Summary for Town Park Wells
Olin Corporation

Wilmington, MA Facility

Thickness of Aquifer:
Reference:

53 feet
Olin Monitoring Well
GW-73-D

Pump Well(s): Well 1

Observation Well(s): Well 1
Well 1A
Well 1B
Well 2-3
Well 8
Well 9

Well Locations and Geometry

Pump Rate: 185gpm

Well
Name

Pump Well 1
Well!

Well 1A
Well-IB
Well 2-3
Well 8
Well 9

Distance From
Pump Well

(feet)

0
0.5
2
2

200
160
275

Well
Diameter

(feet)

0.2
0.2
0.2
0.2
0.2
0.2
0.2

Screened
Interval

(feet bgs)

35-40
35-40
32-42
42-52
37-47



TOWN PARK PUMP TEST
FEBRUARY 1962

Elapsed

Date Time Time

2/5/62 9:30 0
2/5/62 10:00 30
2/5/62 1 1 :00 90
2/5/62 12:00 150
2/5/62 13:00 210
2/5/62 14:00 270
2/5/62 15:00 330
2/5/62 16:00 390
2/5/62 17:00 450
2/5/62 18:00 510
2/5/62 19:00 570
2/5/62 20:00 630
2/5/62 21 :00 690
2/5/62 22:00 750
2/5/62 23:00 810
2/6/62 0:00 870
2/7/62 0:00 2310
2/8/62 0:00 3750
2/9/62 0:00 5190

2/10/62 0:00 6630
2/11/62 0:00 8070
2/12/62 0:00 9510
2/13/62 0:00 10950
2/14/62 0:00 12390
2/15/62 0:00 13830
2/16/62 0:00 15270
2/17/62 0:00 16710
2/18/62 0:00 18150
2/19/62 0:00 19590
2/19/62 14:00 20430
2/19/62 15:00 20490
2/19/62 16:00 20550
2/19/62 17:00 20610
2/19/62 18:00 20670
2/19/62 19:00 20730
2/19/62 20:00 20790
2/19/62 21:00 20850
2/19/62 22:00 20910
2/19/62 23:00 20970
2/20/62 0:00 21030
2/20/62 3:00 21210
2/20/62 6:00 21390
2/20/62 9:00 21570
2/20/62 12:00 21750
2/22/62 0:00 23910
2/23/62 0:00 25350
2/24/62 0:00 26790
2/25/62 0:00 28230
2/26/62 0:00 29670
2/27/62 0:00 31110

Pump rate

(gpm)

185
195
175
175
175
175
175
175
170
165
172
177
177
177
175
180
180
180
180
180
180
180
180
180
180
180
180
180
180
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Drawdown (feet)
1

Well

4.8
5.5
5.5
5.5
5.6
5.8
5.8
5.8
5.6
5.5
5.3
5.5
5.8
5.8
5.8
6.0
58
6.0
6.3
6.8
6.8
6.8
7.0
6.9
6.8
7.0
6.9
6.8
6.8

1a
Well

4.3
4.8
4.9
5.0
5.0
5.3
5.1
5.1
5.0
4.8
5.0
5.0
5.0
5.0
5.0
5.3
5.3
5.5
5.8
5.8
6.0
6.5
6.3
6.5
6.5
6.0
6.3
6.3
6.3
6.3
2.0
2.0
1.8
1.5
1.5
1.5
1.4
1.3
1.3
1.1
1.1
1.0
1.0
0.9
0.8
0.5
0.4
0.3
0.3
0.3

1b
Well

5.8
6.8
7.0
7.0
7.0
7.3
7.1
7.1
7.0
6.8
7.0
7.3
7.3
7.3
7.3
7.3
7.3
7.5
7.8
7.8
8.5
8.5
8.8
8.8
8.5
8.5
8.8
8.8
8.8
8.5
2.8
2.0
1.8
1.5
1.5
1.5
1.4
1.3
1.3
1.1
1.1
1.0
1.0
0.9
0.8
0.5
0.4
0.3
0.3
0.3

1C

Well

0.8
1.8
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.4
2.5
2.5
2.8
3.0
3.1
3.3
3.5
3.5
3.5
3.5
3.5
3.8
3.8
3.8

2.3&13
Well

0.5
0.6
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.5
1.8
1.9
2.0
2.1
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.5
2.6
1.8
2.0
1.8
1.5
1.5
1.5
1.4
1.3
1.3
1.1
1.1
1.0
1.0
0.9
0.8
0.5
0.4
0.3
0.3
0.3

8

Well

0.8
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.6
1.8
1.8
1.8
1.8
1.8
2.0
2.3
2.5
2.8
2.8
3.0
3.0
3.0
3.0
3.0
3.0
3.3

9

Well

0.3
0.3
0.8
0.8
0.8
1.0
1.0
1.0
0.8
0.6
0.8
0.8
0.8
0.8
0.8
0.8
1.0
1.3
1.4
1.5
1.8
1.9
2.0
2.0
2.0
2.0
2.0
2.1
2.0



CLIENT: 01 in Corporation COMPANY: Snith Enuironnental Tech Corp,
LOCATION: Uilningtoi), HA PROJECT: 7074-010Z

Town Park Pump Test, Obs Uell 1A

D
ra

ud
ou

n 
(f

t)

H
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O

h
*
 '

i i 1 1 1 MM i i 1 1 HIM i i i i mi i i M mi— i i —

i i i null i i i MUM i i i HIM i i 1 1 mi
). 100. 1000. 10000. l.E+05

Tine (nin)

DATA SET:
PT1AD.DAT
05/06/96

AQUIFER MODEL:
Unconf ined
SOLUTION NETHOD:
Neunan (approx . )

PROJECT DATA:
test date: February 1962
test uell: Uell 1
obs. uell: Uell 1A

TEST DATA:
Q = 185. gal/nin
r = Z. ft
rc= 0.25 ft
ru= 0.4 ft
b = 53. ft
Pumping Uell Screen Depth:
top =35. ft
bot.= 40. ft

Obs. Uell Screen Depth:
top =35. ft
bot.= 40. ft

PARAMETER ESTIMATES:
T =5.957 ftz/nin
S = 0.000176
Sy = 0.63
R = 0.004122

AQTESOLU



CLIENT: 01 in Corporation COMPANY: Smith Eiiuiroiinental Tech Corp
LOCATION: Uilnington, MA PROJECT: 7WH1QZ

Toun Park Punp Test, Obs. Uell IB

10.

I

mill i i i -111 i i 11 mi
10. 100. 1000.

Tine (win)
10000. l.E+05

DATA SET:
PT1B.DAT
05x06/96

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Meunan (approx.)

PROJECT DATA:
test date: February 196Z
test uell: Uell 1
obs. uell: Uell IB

TEST DATA:
Q = 185. gal/nin
r = 2. ft
.= 0.25 ft
',= 0.4 ft

b'= 53. ft
Pumping Uell Screen Depth:
top = 35. ft
bot.= 40. ft

Obs. Uell Screen Depth:
top =35. ft
bot.= 40. ft

PARAMETER ESTIMATES:
T =4.162 ft2/nin
S = 1.45E-05
Sy = 0.8738
R = 0.004

AQTESOLU



CLIENT: Olin Corporation : Smith Enuironnental Tech, Corp
LOCATION:: Uilnington, FID PROJECT: 787H18Z

Toun Park Pump Test, Uell 2-3-13

10.

id
ca

0.1

- i i ii i HI i i M nil i i M M I I I i i 11 nu

i i 1 1 i n
10. 100. 1000. 10000.

Tine (nin)
l.E+05

SET:
PT2.DAT
05/06/96

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Neunan (approx.)

PROJECT DATA:
test date: February 1962
test uell: Uell 1
obs. uell: Uell 2-3-13

TEST DATA:
Q = 185. gal/nin
r = 200. ft
b = 53. ft
Pumping Uell Screen Depth:
top =35. ft
bot.= 40. ft

Obs. Uell Screen Depth:
top =32. ft
bot.= 37. ft

PARAMETER ESTIMATES:
T =2.751 ft2/nin
S = 0.0037
Sy = 0.08685

= 0.4

AQTESOLU



CLIENT: 01 in Corporation COMPLY: Smith Enuironnental Tech, Corp
LOCATION: yilnimjton, HA PROJECT: 7074-010Z

TQUTI Park Pump Test, Obs Uell 8

10.

i

1.

I I I I I I I I I II i n

i in i i i INI i i 1 1 n
10. 100. 1000. 10000.

Tine (niti)
l.E+05

DATA SET:
PT8.DAT
05/06/96

AQUIFER MODEL:
Unconf ined

SOLUTION METHOD:
Neuman (approx.)

PROJECT DATA:
test date: February 1962
test uell: Uell 1
obs. uell: Uell 8

TEST DATA:
Q = 185. gal/nin
r = 160. ft
b = 53. ft
Pumping Uell Screen Depth:
top =35. ft
bot.= 40. ft

Obs. Uell Screen Depth:
top =40. ft
bot.= 45. ft

PARAMETER ESTIMATES:
T =1.933 ft2/nin
S = 0.0003793
Sy = 0.161
R = 0.4

AQTESOLU



CLIENT: 01 in Corporation COMPANY.- Spilth Environmental Tech, Corp
LOCATION: Uilidngton, HA PROJECT: 707f0102

Toun Park Pump Test, Obs. Uell 9

10.

I 1.

0.1

I \ ITTTIT TTIIIIW

I l l l

10. 100. 1000.
Tine (nin)

10000. l.E+05

DATA SET:
PT9.DAT
05x06x96

AQUIFER MODEL:
Unconf ined

SOLUTION METHOD:
Neuman (approx.)

PROJECT DATA:
test date: February 1962
test uell: Uell 1
obs. uell: Uell 9

TEST DATA:
Q = 185. gal/rain
r = 275. ft
b = 53. ft
Pumping Uell Screen Depth:
top =35. ft
bot.= 40. ft

Obs. Uell Screen Depth:
top =26. ft
bot.= 31. ft

PARAMETER ESTIMATES:
T =1.682 ftz/nin
S = 0.00147
Sy = 0.1403
B = 0.8

AQTESOLU



Town Park - Obs. well 1A

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

5/6/96 9:38

TEST DESCRIPTION

Data set PT1AD.DAT
Output file PT1A.OUT
Data set title Town Park Pump Test, Obs Well 1A
Company Smith Environmental Tech Corp.
Project 7074-0102
Client Olin Corporation
Location Wilmington, MA
Test date February 1962
Test well Well 1
Obs. well Well 1A

Units of Measurement
Length ft
Time min
Pumping rate gal/min

Pumping Well Data
Well No. 1
Well identification WELL 1
X location -.... 0
Y location 0
Casing radius 0.25
Wellbore radius 0.4
Depth to top of well screen 35
Depth to bottom of well screen... 40
Number of pumping periods 10
Period Pumping Rate

1 185
2 195
3 175
4 175
5 170

6 165
7 172
8 177
9 177
10 175

Page 1 of 2



Town Park - Obs. well 1A

Observation Well/Piezometer Data
Well identification WELL 1A
X location 2
Y location 0
Distance from pumping well #1.... 2
Depth to top of well screen 35
Depth to bottom of well screen... 40
No. of observations 29

Aquifer Data
Saturated thickness 53

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 5.9570E+000 ft*2/min
S = 1.7600E-004
Sy = 6.3000E-001
B = 4.1220E-003

Derived Parameters
Kr =0.1124 ft/min
Kz/Kr = 2.895

Page 2 of 2



Town Park- Obs. well IB

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

#####

TEST DESCRIPTION

Data set PT1B.DAT
Output file PT1B.OUT
Data set title Town Park Pump Test, Obs. Well IB
Company Smith Environmental Tech Corp
Project 7074-0102
Client Olin Corporation
Location Wilmington, MA
Test date February 1962
Test well Well 1
Obs. well Well IB

Units of Measurement

Length ft
Time min
Pumping rate gal/min

Pumping Well Data
Well No. 1
Well identification WELL 1
X location 0
Y location 0
Casing radius 0.25
Wellbore radius 0.4
Depth to top of well screen 35
Depth to bottom of well screen... 40
Number of pumping periods 10
Period Pumping Rate

1 185
2 195
3 175
4 175
5 170
6 165
7 172
8 177
9 177
10 175

Page 1 of 2



Town Park- Obs. well IB

Observation Well/Piezometer Data

Well identification well Ib

X location 2
Y location 0

Distance from pumping well #1.... 2

Depth to top of well screen 35

Depth to bottom of well screen... 40

No. of observations 29

Aquifer Data

Saturated thickness 53

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)

Partially Penetrating Well(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 4.1620E+OOOft"2/min

S = 1.4500E-005

Sy = 8.7380E-001

B = 4.0000E-003

Derived Parameters
Kr = 0.07853 ft/min

Kz/Kr = 2.809

Page 2 of 2



Town Park- Obs. Well 2

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

5/6/96 11:04

TEST DESCRIPTION

Data set PT2.DAT
Output file PT2.OUT
Data set title Town Park Pump Test, Well 2-3-13
Company Smith Environmental Tech. Corp
Project 7074-0102
Client Olin Corporation
Location Wilmington, MA
Test date February 1962
Test well Well 1
Obs. well Well 2-3-13

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification WELL 1
X location 0
Y location 0
Depth to top of well screen 35
Depth to bottom of well screen... 40
Number of pumping periods 10
Period Pumping Rate

1 185
2 195
3 175
4 175
5 170
6 165
7 172
8 177
9 177
10 175

Page 1 of 2



Town Park- Obs. Well 2

Observation Well/Piezometer Data
Well identification WELL2,3,&13
X location 200
Y location 0
Distance from pumping well #1.... 200
Depth to top of well screen 32
Depth to bottom of well screen... 37
No. of observations 49

Aquifer Data
Saturated thickness 53

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 2.7509E + 000 ftA2/min
S = 3.7000E-003
Sy = 8.6853E-002
B = 4.0000E-001

Derived Parameters
Kr = 0.0519 ft/min
Kz/Kr = 0.02809

Page 2 of 2



Town Park -Obs well 8

A Q T E S O L V R E S U L T S

Version 2.01
Developed by Glenn M. Duffield

(c) 1988-1995 Geraghty & Miller, Inc.

#####

TEST DESCRIPTION

Data set PT8.DAT

Output file PT8.OUT

Data set title Town Park Pump Test, Obs Well 8
Company Smith Environmental Tech. Corp
Project 7074-0102

Client Olin Corporation

Location Wilmington, MA

Test date February 1962
Test well Well 1
Obs. well Well 8

Units of Measurement

Length ft
Time min
Pumping rate gal/min

Pumping Well Data

Well No. 1
Well identification WELL 1
X location 0
Y location 0

Depth to top of well screen 35
Depth to bottom of well screen... 40

Number of pumping periods 10
Period Pumping Rate

1 185

2 195

3 175

4 175

5 170

6 165

7 172

8 177

9 177

10 175

Observation Well/Piezometer Data

Well identification WELL 8

Page 1 of 2



Town Park -Obs well 8

X location 160
Y location 0
Distance from pumping well #1— 160
Depth to top of well screen 40
Depth to bottom of well screen... 45
No. of observations 28

Aquifer Data
Saturated thickness 53

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 1.9330E+OOOftA2/min
S = 3.7930E-004
Sy = 1.6100E-001
B = 4.0000E-001

Derived Parameters
Kr = 0.03647 ft/rnin
Kz/Kr = 0.04389

Page 2 of 2



Table ##

Specification Summary for Butters Row Wells
Olin Corporation

Wilmington, MA Facility

Thickness of Aquifer:
Reference:

62 feet
Olin Monitoring Well
GW-64-D

Pump Well(s): 2
3

Observation Well(s): 17
19
19A
19B
19C

Well Locations and Geometry

Pump Rate(s): 520 gpm
475 gpm

Well
Name

Well 2
Well 3

Well 17
Well 19

Well 19A
Well 19B
Well 19C

Well Location
Coordinates

X Y

650 200
200 300
650 302
200 298
301 299
20 390
? ?

Well
Diameter

(feet)

0.67
0.67
0.20
0.20
0.20
0.20
0.20

Screened
Interval

(feet bgs)

36-46
42-52

28.5-38.5
39.8-44.8

36-46
28-38
40-50



BUTTERS ROW PUMP TEST

Date Time Elapsed
Time (min)

1/8/64 10:00 0
1/8/64 11:00 60
1/8/64 11:30 90
1/8/64 12:00 120
1/8/64 13:00 180
1/8/64 14:00 240
1/8/64 15:00 300
1/8/64 16:00 360
1/8/64 17:00 420
1/8/64 18:00 480
1/8/64 19:00 540
1/8/64 20:00 600
1/8/64 21:00 660
1/8/64 22:00 720
1/8/64 23:00 780
1/9/64 0:00 840
1/10/64 0:00 2280
1/11/64 0:00 3720
1/12/64 0:00 5160
1/13/64 0:00 6600
1/14/64 0:00 8040
1/15/64 0:00 9480
1/16/64 0:00 10920
1/17/64 0:00 12360

Pumping Rate (gpm)
Pump
Well 2

0
0

595
510
510
510
510
510
515
520
520
520
520
520
520
520
520
520
520
520
520
520
520
520

Pump
Well 3

550
540
540
520
515
515
515
515
515
515
515
515
515
515
515
515
510
480
475
475
475
475
475
475

Drawdown (feet)
19B
Well

0.0
0.4

0.8
1.2
1.2
1.2
1.3
1.4
1.4
1.5
1.6
1.6
1.6
1.6
1.8
2.6
2.8
3.2
3.6
3.8
4.0
4.0
4.0

18&20
Well

0.0
0.4

0.8
1.0
1.5
1.5
1.6
1.6
1.7
1.8
1.9
2.0
2.0
2.0
2.0
3.0
3.6
3.7
3.8
4.0
4.3
4.3
4.3

19D.17B,
Well

0.0
0.6

1.4
1.2
2.4
2.6
2.6
2.7
2.8
2.9
3.0
3.0
3.1
3.2
3.3
4.0
4.6
4.8
5.0
5.4
5.4
5.4
5.4

19C
Well

0.0
0.2

0.4
0.9
1.0
1.2
1.2
1.2
1.2
1.3
1.4
1.4
1.4
1.5
1.6
1.8
2.6
2.8
3.0
3.2
3.0
3.0
3.0

17.17A
Well

0.0
0.0
0.0
0.2
0.4
0.6
0.7
0.8
0.9
1.0
0.8
1.2
1.3
1.4
1.5
1.6
2.4
3.3
3.8
4.2
4.2
4.2
4.2
4.2

19
Well

0.0
0.2

0.7
1.0
1.2
1.4
1.5
1.6
1.6
1.6
1.6
1.7
1.7
1.8
1.8
2.6
3.0
3.2
3.3
3.4
3.3
3.4
3.4

19A
Well

0
0.3

0.8
1.8
1.8
1.9
2
2
2

2.1
2.2
2.2
2.2
2.3
2.4
3.2
3.4
3.8
3.8
4.1
4.1
4.1
4.1



Specification Summary for Chestnut Street Wells
Olin Corporation

Wilmington, MA Facility

Thickness of Aquifer:
Reference:

56 feet
Chestnut St
Pump Well 1A

Twenty-four Hour Pump Test
Pump Well(s): 1A Pump Rate: 75 gpm

Observation Well(s): 1o, 2, 3, 4, 5

Well Locations and Geometry
Well

Name

1A
1o
2
3

4/C
5/B

Distance From
Pump Well

(feet)

0
3
75
125
172
135

Well
Diameter

(feet)

0.67
0.21
0.21
0.21
0.21
0.21

Screened
Interval

(feet bgs)

45-55
25-27
31-36
14-19

16.5-21.5
21.5-26.5

Forty-eight Hour Pump Test
PumpWell(s): Well 1A

Well 1C

Observation Well(s): 1, 1o, 2, 3, 4, 5, C

Well Locations and Geometry

Pump Rate(s): 503 gpm
200 gpm

Well
Name

1A
1C
1
1o
2
3

4/C
5/B

Well Location
Coordinates

X Y

144 120
144 20
144 123
144 125
144 196
144 248
16 232
84 0

Well
Diameter

(feet)

2
0.67
0.21
0.21
0.21
0.21
0.21
0.21

Screened
Interval

(feet bgs)

45-55
40-55
25-27
25-27
31-36
14-19

16.6-21.6
21.5-26.5



CHESTNUT STREET 24 HOUR PUMP TEST

Observation
Date

1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/13/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91
1/14/91

Wells:
Time

14:31
14:32
14:33
14:35
14:40
14:45
15:00
15:15
15:30
16:30
17:30
18:30
19:30
20:30
21:30
22:30
23:30

0:30
1:30
2:30
3:30
4:30
5:30
6:30
7:30
8:30
9:30

10:30
11:30
12:30
13:30
14:30

Elapsed Time

0.00
1.00
2.00
4.00
9.00
14.00
29.00
44.00
59.00
119.00
179.00
239.00
299.00
359.00
419.00
479.00
539.00
599.00
659.00
719.00
779.00
839.00
899.00
959.00
1019.00
1079.00
1139.00
1199.00
1259.00
1319.00
1379.00
1439.00

Pump
Rate (1A)

75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00
75.00

1o
Drawdown

0.00
1.08

1.08
1.00
1.00
1.04
1.08
1.08
1.08
1.08
1.08
1.08
1.13
1.17
1.17
1.17
1.17
1.17
1.17
1.17
1.17
1.17
1.17
1.17
1.17
1.21
1.21
1.21
1.21
1.25
1.25
1.21
1.21

2
Drawdown

0.00

0.08
0.08
0.08
0.08
0.08
0.13
0.13
0.17
0.17
0.17
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.27
0.27
0.27
0.27
0.27
0.27
0.29

3
Drawdown

0.00

0.00
0.00
0.00
0.00
0.04
0.08
0.08
0.13
0.13
0.21
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.19
0.25
0.21
0.21
0.19
0.21
0.21
0.21
0.21

4/C
Drawdown

0.00

-0.04
-0.04
-0.04
-0.04
0.00
0.00
0.00
0.04
0.13
0.10
0.11
0.11
0.09
0.08
0.09
0.09
0.09
0.09
0.09
0.11
0.21
0.21
0.21
0.21
0.21
0.21
0.21

5/B
Drawdown

0.00

0.08
0.08
0.08
0.08
0.13
0.13
0.08
0.17
0.19
0.21
0.21
0.21
0.21
0.23
0.23
0.23
0.25
0.25
0.25
0.25
0.25
0.27
0.27
0.27
0.27
0.29
0.29



CHESTNUT STREET 48 HOUR PUMP TEST

Well 1-A* and Chestnut Street Well 1 (1C)

Date Time Elapsed
Time (min)

8/28/91 9:00 0.00
8/28/91 10:00 60.00
8/28/91 11:00 120.00
8/28/91- 11:30 150.00
8/28/91 11:31 151.00
8/28/91 11:32 152.00
8/28/91 11:33 153.00
8/28/91 11:34 154.00
8/28/91 11:35 155.00
8/28/91 11:36 156.00
8/28/91 11:37 157.00
8/28/91 11:38 158.00
8/28/91 11:39 159.00
8/28/91 11:40 160.00
8/28/91 11:45 165.00
8/28/91 11:50 170.00
8/28/91 11:55 175.00
8/28/91 12:00 180.00
8/28/91 12:15 195.00
8/28/91 12:30 210.00
8/28/91 13:00 240.00
8/28/91 14:00 300.00
8/28/91 16:00 420.00
8/28/91 18:00 540.00
8/29/91 6:00 1 260.00
8/29/91 10:00 1500.00
8/29/91 14:00 1740.00
8/29/91 16:00 1860.00
8/29/91 18:00 1980.00
8/30/91 6:00 2700.00
8/30/91 10:00 2940.00
8/30/91 12:00 3060.00

Pumping Rate (gpm)n

Pump
Well 1C

200.00
200.00
200.00
200.00
200.00
200.00
200,00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00

Pump
Well 1A

0.00
0.00
0.00

503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00
503.00

Drawdown (feet)
1C

Well

26.43
26.46
26.48
27.65
26.44
26.49

26.53
27.22
27.00
27.10

1

Well

4.70
4.75
4.79
4.81
4.85
4.85
4.86
4.87
4.89
4.91
4.93
4.87
4.77
4.96
4.97
4.98

5.07
5.19
5.37
5.48
6.02
6.11
6.14
6.21
6.40
6.44
6.45

1o

Well

4.72
4.74
4.79
4.79
4.79
4.80
4.86
4.80
4.82
4.83
4.93
4.93

4.97
5.13
5.36
5.44
6.01
6.08
6.13
6.18
6.36
6.41
6.52

2
Well

0.72
0.73
0.76
0.83
0.87

0.92
1.04
1.25
1.35
1.90
1.99
2.07
2.11
2.29
2.35
2.36

3
Well

0.31
0.32
0.34
0.38
0.43

0.48
0.60
0.85
0.89
1.43
1.49
1.57
1.64
1.80
1.83
1.88

4

Well

0.50
0.54

0.54
0.71
0.86
0.99
1.49
1.54
1.61
1.67
1.81
1.86
1.89

c
Well

0.07
0.11

0.15
0.26
0.45
0.54
1.04
1.1
1.21
1.25
1.42
1.45
1.47

5/B
Well

0.01
0.02
0.02
0.03
0.17
0.2

0.23

0.25
0.34
0.35
0.35

* Well 1-A shown in the original data set as New Well 2



CLIENT : 01 in Corporation COMPANY Snith Eiiuiroiinental Tech, Corp
LOCATION: liljlidngton, MA PROJECT: 707f018Z

Chestnut St. 24 hr Pump Test, Obs Uell 2

i. - I I I II Nil I I I I Mil 1 I I I Illll I I I I IIU

o
"OIi.

e.i

o.oi
i. 10. 100.

Tine (nin)
1000. 10000.

SET:
UELL2-1.DAT
01/12x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Neunan (approx.)

PROJECT DATA:
test date: March 1991
test well: Uell 1-A
obs. uell: Uell 2

TEST DATA:
Q = 75. gal/nin
r = 75. ft
rc= 0.1 ft
ru= 0.1 ft
b = 56. ft
Pumping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Obs. Uell Screen Depth:
top =31. ft
bot.= 36. ft

PARAMETER ESTIMATES:
T =8.175 ftz/nin
S = 0.003
Sy = 0.2562
R = 0.8

AQTESOLU



CLIENT: 01 in Corporation COMPAMV: Smith Environmental
LOCATION: Wilmington, MA PROJECT : 7874-0102

Chestnut St Z4. hr Pump Test, Obs Me11 3

i.

g 0.1
•w
10t.

0.01

r i I T i Ti 1II I I I 4-

j i
100. 1000.

Tine (min)
10000.

DATA SET:
UELL3-2.DAT
01/12/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Neunan (approx.)

PBOJECT DATA:
test date: March 1991
test well: Uell 1-A
obs. uell: Uell 3

TEST DATA:
Q = 75. gal/nin
r = 125. ft
rc= 0.1 ft
ru= 0.1 ft
b = 56. ft
Pumping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Obs. Uell Screen Depth:
top =14. ft
bot.= 19. ft

PARAMETER ESTIMATES:
T = 7.247 ft2/nin
S = 0.0031
Sy = 0.1814
R = 2.

AQTESOLU



CLIENT: din Corporation
LOCATION: Uilnington, lift

COMPANY: Smith Enuironnental Tech, Corp
PROJECT: 7WM1E

Chestnut St 24 hr Pump Test, Obs Uell 4/C
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DATA SET:
UELL4.DAT
05/07/96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Neuman (approx . )

PROJECT DATA:
test date: March 1991
test uell: Uell 1-A
obs. uell: Uell 4/C

TEST DATA:
Q = 75. gal/min
r = 172. ft
rc= 0.1 ft
ru= 0.1 ft
b = 56. ft
Pumping Uell Screen Depth:

top =45 . ft
bot.= 55. ft

Obs. Uell Screen Depth:
top = 16.5 ft
bot.= 21.5 ft

PARAMETER ESTIMATES:
T = 8.706 ft2/min
S = 0.003
Sy = 0.1373
R = 2.

AQTESOLM



CLIENT: 01 in Corporation COMPANY: Sntth Enuironiotal Tech Corp
LOCATION: PROJECT : 00-70740-0102

Chestnut St 24 hr Funp Test, Obs Uell 5
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10. 100. 1000.
Tine (nin)

10000.

DATA SET:
UELL5.DAT
05x06/96

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Neunan (approx.)

PROJECT DATA:
test date: March 1991
test well: Uell 1-A
obs. uell: Uell 5

TEST DATA:
Q = 75. gal/min
r = 135. ft
rc= 0.1 ft
ru= 0.1 ft
b = 56. ft
Pumping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Obs. Uell Screen Depth:
top = 21.5 ft
bot.= 26.5 ft

PARAMETER ESTIMATES:
T =8.908 ftz/nin
S = 0.0001614
Sy = 0.06387
B = 0.6158

AQTESOLU



CLIENT: 01 in Corporation
LOCATION: U 11̂ 1011, MA

COMPANY: Snitn Enuiroraotal Tech Corp
PROJECT: 60-?07f018Z

Chestnut St 48 Hr Pump Test, Obs Well lo
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DATA SET:
UELL1-O.DAT
01/12x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Neunan (approx.)

PROJECT DATA:
test date: August 1991
test uell: Chestnut St. Uell 1A an
obs. uell: Uell l-o

TEST DATA:
Q = 503. gal/nin
r = 5. ft
r_= 1. ft
ru= 1.5 ft
b = 56. ft
Pumping Uell Screen Depth:

top =45 . ft
bot.= 55. ft

Obs. Uell Screen Depth:
top =25 . ft
bot.= 27. ft

PARAMETER ESTIMATES:
T =3.13 ftz/nin
S = 0.00005
Sy = 0.5
B = 0.001

AQTESOLU



CLIENT: 01 in Corporation
LOCATION: Uilidflgton, MA

COMPANY: Smith Enuironnental Tech Corp
PROJECT: 00-7974-610Z

Chestnut St 48 Hr Pump Test, Obs Uell 2
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DATA SET:
UELLZ.DAT
01/12/96

AQUIFER MODEL:
Unconf ined
SOLUTION NETHOD:
Neunan (approx.)

TEST DATA:
Q = 503. gal/nin
r = 76. ft
rc= 1- ft
ru- 1.5 ft
b = 56. ft
Pumping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Obs. Uell Screen Depth:
top =31. ft
bot.= 36. ft

PARAMETER ESTIMATES:
T =8.001 ft2/nin
S = 0.00026
Sy = 0.5
n - A ET£.qO

AQTESOLU



CLIENT: 01 in Corporation COMPANY: Snith Enuironmental Tech Corp
LOCATIOM: Wilmington, HA PROJECT: 00-7074-0102

Chestnut St 48 Hr Pump Test, Obs Well 3
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Time (nin)

DATA SET:
UELL3.DAT
01/12/96

AQUIFER HODEL:
Unconf ined
SOLUTION METHOD:
Neuman (approx . )

PROJECT DATA:
test date: August 1991
test uell: Chestnut St. Uell 1A an
obs. uell: Observation Uell 3

TEST DATA:
Q = 503. gal/nin
r = 120. ft
rc= 1. ft
ru= 1.5 ft
b = 56. ft
Punping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Obs. Uell Screen Depth:
top = 14. ft
bot.= 19. ft

PARAMETER ESTIMATES:
T =8.16 ft2/nin
S = 0.014
Sy = 0.3
R = 0.68

AQTESOLU



CLIENT-. 01 in Corporation COMPANY-. Snitli Environmental Tech Corp
LOCATION : Uilnington, MA PROJECT: 00-7074-0102

Chestnut St 48 Hr Pump Test,Qbs Well 4/C

1C

1000.
Tine (min)

10000.

DATA SET:
UELL4.DAT
05/07/96

AQUIFER NODEL:
Unconf ined
SOLUTION METHOD:
Neunan (approx.)

PROJECT DATA:
test date: August 1991
test uell: Chestnut St. Uell 1A an
obs. uell: Uell 4/C

TEST DATA:
Q = 503. gal/nin
r = 170.1 ft
rc= 1. ft
ru= 1.5 ft
b = 56. ft
Punping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Obs. Uell Screen Depth:
top = 16.5 ft
bot.= 21.5 ft

PARAMETER ESTIMATES:
T =7.57 ft2/nin
S = 0.056
Sy = 0.33
B = 3.30

AQTESOLU



CLIENT: 01 in Corporation COMPWY: Smith Enuironnental Tech Corp
LOCATION: , MA PROJECT:

Chestnut St 18 Hr Funp Test. Obs Uell 5

10.
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Tine (min)

10000.

DATA SET:
UELL5.DAT
05/06/%

AQUIFER NODEL:
Unconf ined
SOLUTION METHOD:
Neuman (approx.)

PROJECT DATA:
test date: August 1991
test uell: Chestnut St. Uell 1A an
obs. uell: Uell 5

rc= 1.
ru= 1-

TEST DATA:
Q = 503. gal/min
r = 134.2 ft

ft
ft

b = 56. ft
Pumping Uell Screen Depth:
top =45. ft
bot.= 55. ft

Piezometer Depth:
setting = 1. ft

PARAMETER ESTIMATES:
T = 0.9035 ft2/min
S = 0.02259
Sy = 0.06047
B = 0.02891

AQTESOLU



Chestnut St- Obs. 2 (24 hr. test)

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/3/9615:30

TEST DESCRIPTION

Data set WELL2-1.DAT
Output file WELL2-1 .OUT
Data set title Chestnut St 24 hr Pump Test, Obs Well 2

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification well 1a
X location 0
Y location 0
Casing radius Q.1
Wellbore radius 0.1
Depth to top of well screen 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 75
2 75
3 75
4 75
5 75

Observation Well/Piezometer Data
Well identification well 2
X location 75
Y location 0
Distance from pumping welj #1.... 75
Depth to top of well screen 31
Depth to bottom of well screen... 36
No. of observations 27

Aquifer Data
Saturated thickness 56
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Chestnut St- Obs. 2 (24 hr. test)

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Wetl(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 8.1754E+OOOftA2/min
S = 3.1139E-003
Sy= 2.5619E-001
B = 8.0000E-001

Derived Parameters
Kr = 0.146 fl/min
Kz/Kr = 0.446
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Chestnut St-Obs Well 3(24 hr. test)

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/3/96 15:37

TEST DESCRIPTION

Data set WELL3-2.DAT
Output file WELL3-1.OUT
Data set title Chestnut St 24 hr Pump Test, Obs Well 3

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification well 1a
X location 0
Y location 0
Casing radius 0.1
Wellbore radius 0.1
Depth to top of well screen 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 75
2 75
3 75
4 75
5 75

Observation Well/Piezometer Data
Well identification well 3
X location 125
Y location 0
Distance from pumping well #1.... 125
Depth to top of well screen 14
Depth to bottom of well screen... 19
No. of observations 23

Aquifer Data
Saturated thickness 56
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Chestnut St-Obs Well 3(24 hr. test)

ANALYTICAL METHOD

Neuman (approx.) (Unconfmed Aquifer)
Partially Penetrating Well(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 7.2468E+000 ftA2/min
S = 3.1877E-003
Sy= 1.8138E-001
B = 2.0000E+000

Derived Parameters
Kr = 0.1294 ft/min
Kz/Kr=0.4014
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Chestnut St-Obs Well 4 (24 hr test)

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/3/96 15:44

TEST DESCRIPTION

Data set WELL4-2.DAT
Output file WELL4-2.OUT
Data set title Chestnut St 24 hr Pump Test, Obs Well 4

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification well 1a
X location 0
Y location 0
Casing radius 0.1
Wellbore radius 0.1
Depth to top of well screen. 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 75
2 75
3 75
4 75
5 75

Observation Well/Piezometer Data
Well identification well 4
X location 172
Y location 0
Distance from pumping well #1.... 172
Depth to top of well screen 16.5
Depth to bottom of well screen... 21.5
No. of observations 20

Aquifer Data
Saturated thickness 56
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Chestnut St-Obs Well 4 (24 hr test)

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 8.7058E+000 ftA2/min
S = 3.0000E-003
Sy= 1.3732E-001
B = 2.0000E+000

Derived Parameters
Kr = 0.1555 ft/min
Kz/Kr=0.212
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Chestnut St (24 Hr test)- Obs. well 5

A Q T E S O L V R E S U L T S

Version 2.01
Developed by Glenn M. Duffield

(c) 1988-1995 Geraghty & Miller, Inc.
5/6/96 16:02

TEST DESCRIPTION

Data set WELL5.DAT

Output file WELL5.OUT

Data set title Chestnut St 24 hr Pump Test, Obs Well 5
Company Smith Environmental Tech Corp

Project 00-70740-0102

Client Olin Corporation

Location Wilmington, MA

Test date March 1991
Test well Well 1-A
Obs. well Well 5

Units of Measurement

Length ft
Time min
Pumping rate— gal/min

Pumping Well Data

Well No. 1
Well identification well la
X location 0

Y location 0
Casing radius 0.1

Wellbore radius 0.1

Depth to top of well screen 45
Depth to bottom of well screen... 55

Number of pumping periods 5
Period Pumping Rate

1 75
2 75
3 75
4 75
5 75
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Chestnut St (24 Hr test)- Obs. well 5

Observation Well/Piezometer Data
Well identification well 5
X location 135
Y location 0
Distance from pumping well #1.... 135
Depth to top of well screen 21.5
Depth to bottom of well screen... 26.5
No. of observations 27

Aquifer Data
Saturated thickness 56

ANALYTICAL METHOD

Neuman (approx.) (Unconftned Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 8.9084E+000+/- 1.2421E+000 ftA2/min
S = 1.6143E-004 +/- 1.7254E-002
Sy = 6.3868E-002 +/- 1.7709E-002
B = 6.1579E-001 +/- 1.3330E-001

Derived Parameters
Kr = 0.1591 ft/min
Kz/Kr = 0.106

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals 27
Number of estimated parameters.... 4
Degrees of freedom 23
Residual mean -3.301E-005
Residual standard deviation 0.01725
Residual variance 0.0002977
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Chestnut St (24 Hr test)- Obs. well 5

Model Residuals:

Time Observed Calculated Residual Weight

14
29

44
59
119
179

239
299
359
419
479
539
599
659
719
779
839
899
959
1019
1079
1139
1199
1259
1319
1379
1439

0.08
0.08

0.08
0.08
0.13
0.13
0.08
0.17
0.19
0.21
0.21
0.21
0.21
0.23
0.23
0.23
0.25
0.25
0.25
0.25
0.25
0.27
0.27

0.27
0.27
0.29
0.29

0.068969

0.076353

0.083312

0.089975
0.11324
0.13246

0.14886

0.16315

0.17575
0.18677

0.19668
0.20591

0.21425

0.2218
0.22865
0.23489
0.24112

0.24698
0.25246

0.25756
0.26232
0.26675

0.27088

0.27473
0.27843
0.28241
0.28624

0.011031
0.003647

-0.00331

-0.00997
0.01676
-0.00246

-0.06886

0.006846

0.014251
0.023225
0.013323

0.004094

-0.00425

0.008199
0.001349
-0.00489
0.008882

0.003016

-0.00246
-0.00756

-0.01232
0.003253
-0.00088

-0.00473
-0.00843
0.007586
0.003755

1
1

1
1
1
1
1
I
1
1
L
I
I
1
[
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 8.9084E + OOOfT2/min
S = 1.6143E-004
Sy = 6.3868E-002
B = 6.1579E-001

Derived Parameters
Kr =0.1591
Kz/Kr = 0.106

ft/min
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Town Park- Obs well 9

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

5/6/96 14:30

TEST DESCRIPTION

Data set PT9.DAT
Output file PT9.OUT
Data set title Town Park Pump Test, Obs. Well 9
Company Smith Environmental Tech. Corp
Project 7074-0102
Client Olin Corporation
Location Wilmington, MA
Test date February 1962
Test well Well 1
Obs. well Well 9

Units of Measurement
Length ft
Time min
Pumping rate.... gal /min

Pumping Well Data
Well No. 1
Well identification WELL 1
X location 0
Y location 0
Depth to top of well screen 35
Depth to bottom of well screen... 40
Number of pumping periods 10
Period Pumping Rate

1 185
2 195
3 175
4 175
5 170
6 165
7 172
8 177
9 177
10 175
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Town Park- Obs well 9

Observation Well/Piezometer Data
Well identification well 9
X location 0
Y location 275
Distance from pumping well #1.... 275
Depth to top of well screen 26
Depth to bottom of well screen... 31
No. of observations 27

Aquifer Data
Saturated thickness 53

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING
STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 2.7479E+000 +/- 5.5808E-001 fT2/min
S = 2.1524E-003 +/- 1.6296E-003
Sy = 7.1180E-002 +/- 2.9047E-002
B = 4.4754E-001 +/- 1.0088E-001

Derived Parameters
Kr = 0.05185 ft/mm
Kz/Kr = 0.01662

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 27
Number of estimated parameters.... 4
Degrees of freedom 23
Residual mean -0.0002907
Residual standard deviation 0.1257
Residual variance 0.0158
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Town Park- Obs well 9

Model Residuals:

Time Observed Calculated Residual Weight

90
150
210
270
330
390
450
510
570
630
690
750
810
870

2310
3750
5190
6630
8070
9510
10950
12390
13830
15270
16710
18150
19590

0.75
0.75
0.75

1
1
1

0.75
0.62
0.75
0.75
0.75
0.75
0.75
0.75

1
1.25
1.38
1.5

1.75
1.88
2
2
2
2
2

2.12
2

0.74278
0.74277
0.74715
0.76126
0.77199
0.78198
0.79409
0.78891
0.77996
0.80955
0.84055
0.85583
0.86768
0.87211
1.0973
1.2763
1.4236
1.5455
1.6522
1.7449
1.8252
1.898
1.9662
2.0277
2.0831
2.1331
2.1782

0.007217
0.007225
0.002848
0.23874
0.22801
0.21802
-0.04409
-0.16891
-0.02996
-0.05955
-0.09055
-0.10583
-0.11768
-0.12211
-0.09729
-0.02631
-0.04361
-0.04553
0.097809
0.13513
0.17479
0.10202
0.033829
-0.02768
-0.08311
-0.01308
-0.17819

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING
VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 1.6820E+OOOfT2/min
S = 1.4698E-003
Sy = 1.4032E-001
B = 8.0000E-001

Derived Parameters
Kr = 0.03174 ft/min
Kz/Kr = 0.02972
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Chestnut Street-Obs. Well 1-0

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/4/9611:03

TEST DESCRIPTION
Data set WELL1-O.DAT
Output file WELL1-O.OUT
Data set title Chestnut St 48 Hour Pump Test Analysis
Company Smith Environmental Tech Corp
Project 00-7074-0102
Client Olin Corporation
Location Wilmington, MA
Test well Chestnut St. Well 1A and 1C
Obs. well Observation Well 1

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification Well 1A
X location 144
Y location 120
Casing radius 1
Wellbore radius 1.5
Depth to top of well screen 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 503
2 503
3 503
4 503
5 503

Well No. 2
Well identification Well 1C
X location 144
Y location 20
Casing radius 0.67
Wellbore radius 1
Depth to top of well screen 40
Depth to bottom of well screen... 45
Number of pumping periods 7
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Chestnut Street-Obs. Well 1-0

Period Pumping Rate

1 200
2 200
3 200
4 200
5 200
6 200
7 200

Observation Well/Piezometer Data
Well identification well1-o
X location 144
Y location 125
Distance from pumping well #1.... 5
Depth to top of well screen...... 25
Depth to bottom of well screen... 27
No. of observations 23

Aquifer Data
Saturated thickness 56

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 3.13E+00 +/- 2.15E-01 ftA2/min
S = 8.59E-04 +/- 3.46E-04
Sy = 5.00E-01 +/- 1.41E-01
B = 1.00E-03+/- 1.42E-06

Derived Parameters
Kr = 0.05589 ft/min
Kz/Kr = 0.1254

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight
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Chestnut Street-Obs. Well 1-0

Weighted Residual Statistics:
Number of residuals 23
Number of estimated parameters.... 4
Degrees of freedom 19
Residual mean -0.009183
Residual standard deviation 0.1741
Residual variance 0.03033

Model Residuals:

Time Observed Calculated Residual

155
156
157
158
159
160
165
170
175
180
195
210
300
420
540
1260
1500
1740
1860
1980
2700
2940
3060

4.72
4.74
4.79
4.79
4.79
4.8
4.86
4.8
4.82
4.83
4.93
4.93
4.97
5.13
5.36
5.44
6.01
6.08
6.13
6.18
6.36
6.41
6.52

4.6239
4.6819
4.7167
4.7381
4.7517
4.7606
4.7784
4.7853
4.791
4.7964
4.8121
4.8276
4.916
5.03

5.1428
5.7366
5.9129
6.0801
6.1601
6.2381
6.6664
6.796
6.8586

0.096119
0.058058
0.073335
0.05191
0.038287
0.039366
0.081639
0.014737
0.028977
0.033593
0.11787
0.10244
0.054035
0.099961
0.21717
-0.29659
0.097128
-5.15E-05
-0.03014
-0.05807
-0.30643
-0.38598
-0.33857

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

T
S
Sy
B

Derived Parameters
Kr = 0.05589
Kz/Kr = 0.1254

Estimate
3.13E+00 ftA2/min
8.59E-04
5.00E-01
1.00E-03

ft/min
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Chestnut St-Obs. Well 2

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/3/9617:59

TEST DESCRIPTION

Data set WELL2.DAT
Output file WELL2.0UT
Data set title Chestnut St 48 Hour Pump Test Analysis
Company Smith Environmental Tech Corp
Project 00-7074-0102
Client Olin Corporation
Location Wilmington, MA
Test well Chestnut St. Well 1A and 1C
Obs. well Observation Well 2

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification Well 1A
X location 144
Y location 120
Casing radius 1
Wellbore radius 1.5
Depth to top of well screen...... 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 503
2 503
3 503
4 503
5 503

Well No. 2
Well identification Well 1C
X location 144
Y location 20
Casing radius 0.67
Wellbore radius 1
Depth to top of well screen...... 40
Depth to bottom of well screen... 45
Number of pumping periods 7
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Chestnut St-Obs. Well 2

Period Pumping Rate

1 200
2 200
3 200
4 200
5 200
6 200

7 200

Observation Well/Piezometer Data
Well identification wel!2
X location 144
Y location 196
Distance from pumping well #1.... 76
Depth to top of well screen 31
Depth to bottom of well screen... 36
No. of observations 16

Aquifer Data
Saturated thickness 56

ANALYTICAL METHOD

Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 8.00E+00 +/- 2.09E+00 ftA2/min
S = 2.64E-04 +/- 1.19E-01
Sy = 5.00E-01 +/- 2.08E-01
B = 5.70E-01 +/- 1.58E-01

Derived Parameters
Kr = 0.1429 ft/ min
Kz/Kr = 0.3094

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight
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Chestnut St-Obs. Well 2

Weighted Residual Statistics:
Number of residuals 16
Number of estimated parameters.... 4
Degrees of freedom 12
Residual mean -0.02464
Residual standard deviation 0.1188
Residual variance 0.0141

Model Residuals:

Time Observed Calculated Residual Weight

170
175
180
195
210
300
420
540
1260
1500
1740
1860
1980
2700
2940
3060

0.72
0.73
0.76
0.83
0.87
0.92
1.04
1.25
1.35
1.9
1.99
2.07
2.11
2.29
2.35
2.36

0.76317
0.77006
0.77691
0.79725
0.81727
0.93099
1.0675
1.1896
1.7248
1.8544
1.9709
2.0239
2.0738
2.3311
2.4042
2.4384

-0.04317
-0.04006
-0.01691
0.032747
0.052732
-0.01099
-0.02755
0.060408
-0.37475
0.045577
0.019078
0.0461

0.036187
-0.04107
-0.05422
-0.07841

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T
S
Sy
B

Derived Parameters
Kr
Kz/Kr

8.00E+00 ftA2/min
2.64E-04
5.00E-01
5.70E-01

0.1429 tt/min
0.3094
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Chestnut St-Obs. Well 3

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/4/9611:13

TEST DESCRIPTION

Data set WELL3.DAT
Output file WELL3.OUT
Data set title Chestnut St 48 Hour Pump Test Analysis
Company Smith Environmental Tech Corp
Project 00-7074-0102
Client Olin Corporation
Location Wilmington, MA
Test well Chestnut St. Well 1A and 1C
Obs. well Observation Well 3

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification Well 1A
X location 144
Y location 120
Casing radius 1
Wellbore radius 1.5
Depth to top of well screen 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 503
2 503
3 503
4 503
5 503

Well No. 3
Well identification Well 1C
X location 144
Y location 20
Casing radius 0.67
Wellbore radius 1
Depth to top of well screen 40
Depth to bottom of well screen... 45
Number of pumping periods 7
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Chestnut St-Obs. Well 3

Period Pumping Rate

1 200
2 200
3 200
4 200
5 200
6 200
7 200

Observation Well/Piezometer Data
Well identification wellS
X location 144
Y location 248
Distance from pumping well #1.... 128
Depth to top of well screen 14
Depth to bottom of well screen... 19
No. of observations 16

Aquifer Data
Saturated thickness 56

ANALYTICAL METHOD
Neuman (approx.) (Unconfmed Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 8.16E+00 +/- 2.46E+00 ftA2/min
S = 1.46E-02+/- 1.07E-02
Sy = 3.07E-01 +/- 1.12E-01
B = 6.89E-01 +/- 2.09E-01

Derived Parameters
Kr =0.1457 ft/min
Kz/Kr= 0.1319

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight
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Chestnut St-Obs. Well 3

Weighted Residual Statistics:
Number of residuals 16
Number of estimated parameters.... 4
Degrees of freedom 12
Residual mean -0.0002677
Residual standard deviation 0.111
Residual variance 0.01232

Model Residuals:

Time Observed Calculated Residual Weight

170
175
180
195
210
300
420
540
1260
1500
1740
1860
1980
2700
2940
3060

0.31
0.32
0.34
0.38
0.43
0.48
0.6
0.85
0.89
1.43
1.49
1.57
1.64
1.8
1.83
1.88

0.29776
0.32914
0.34943
0.3941
0.41114
0.50661
0.62007
0.72505
1.2126
1.3365
1.4479
1.4989
1.5471
1 .7972
1.8686
1.9021

0.012237
-0.00914
-0.00943
-0.0141

0.018861
-0.02661
-0.02007
0.12495
-0.32264
0.093533
0.042078
0.071063
0.09286
0.002795
-0.03859
-0.02207

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T
S
Sy
B

Derived Parameters
Kr = 0.1457 ft/min
Kz/Kr = 0.1319

8.16E+00 ftA2/min
1.46E-02
3.07E-01
6.89E-01
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Chestnut St-Obs. Well 3

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/4/9611:13

TEST DESCRIPTION

Data set WELL3.DAT
Output file WELL3.OUT
Data set title Chestnut St 48 Hour Pump Test Analysis
Company Smith Environmental Tech Corp
Project 00-7074-0102
Client Olin Corporation
Location Wilmington, MA
Test well Chestnut St. Well 1A and 1C
Obs. well Observation Well 3

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification Welt 1A
X location 144
Y location 120
Casing radius 1
Wellbore radius 1.5
Depth to top of well screen 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 503
2 503
3 503
4 503
5 503

Well No. 3
Well identification Well 1C
X location 144
Y location 20
Casing radius 0.67
Wellbore radius 1
Depth to top of well screen 40
Depth to bottom of well screen... 45
Number of pumping periods 7
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Chestnut St-Obs. Well 3

Period Pumping Rate

1 200
2 200
3 200
4 200
5 200
6 200
7 200

Observation Well/Piezometer Data
Well identification wel!3
X location 144
Y location 248
Distance from pumping well #1.... 128
Depth to top of well screen 14
Depth to bottom of well screen... 19
No. of observations 16

Aquifer Data
Saturated thickness 56

ANALYTICAL METHOD
Neuman (approx.) (Unconfined Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 8.16E+00 +/- 2.46E+00 ftA2/min
S = 1.46E-02 +/- 1.07E-02
Sy = 3.07E-01 +/- 1.12E-01
B = 6.89E-01 +/- 2.09E-01

Derived Parameters
Kr =0.1457 fl/min
Kz/Kr=0.1319

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight
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Chestnut St-Obs. Well 3

Weighted Residual Statistics:
Number of residuals 16
Number of estimated parameters.... 4
Degrees of freedom 12
Residual mean -0.0002677
Residual standard deviation 0.111
Residual variance 0.01232

Model Residuals:

Time Observed Calculated Residual Weight

0.29776
0.32914
0.34943
0.3941
0.41114
0.50661
0.62007
0.72505
1.2126
1.3365
1.4479
1.4989
1.5471
1 .7972
1.8686
1.9021

0.012237
-0.00914
-0.00943
-0.0141

0.018861
-0.02661
-0.02007
0.12495
-0.32264
0.093533
0.042078
0.071063
0.09286
0.002795
-0.03859
-0.02207

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T
S
Sy
B

Derived Parameters
Kr = 0.1457 ft/min
Kz/Kr= 0.1319

8.16E+00 ftA2/min
1.46E-02
3.07E-01
6.89E-01
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Chestnut St-Well 4

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

1/4/9611:51

TEST DESCRIPTION

Data set WELL4.DAT
Output file WELL4.0UT
Data set title Chestnut St 48 Hour Pump Test Analysis
Company Smith Environmental Tech Corp
Project 00-7074-0102
Client Olin Corporation
Location Wilmington, MA
Test well Chestnut St. Well 1A and 1C
Obs. well Observation Well 4

Units of Measurement
Length ft
Time min
Pumping rate.... gal/min

Pumping Well Data
Well No. 1
Well identification Well 1A
X location 144
Y location 120
Casing radius 1
Wellbore radius 1.5
Depth to top of well screen 45
Depth to bottom of well screen... 55
Number of pumping periods 5
Period Pumping Rate

1 503
2 503
3 503
4 503
5 503

Well No. 4
Well identification Well 1C
X location 144
Y location 20
Casing radius 0.67
Wellbore radius 1
Depth to top of well screen...... 40
Depth to bottom of well screen... 45
Number of pumping periods 7
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Chestnut St-Well 4

Period Pumping Rate

1 200
2 200
3 200
4 200
5 200
6 200
7 200

Observation Well/Piezometer Data
Well identification wel!4
X location 16
Y location 232
Distance from pumping well #1.... 170.1
Depth to top of well screen 16.5
Depth to bottom of well screen... 21.5
No. of observations 13

Aquifer Data
Saturated thickness 56

ANALYTICAL METHOD

Neuman (approx.) (Unconfmed Aquifer)
Partially Penetrating Well(s)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 7.7567E+000+/- 2.8746E+000 ftA2/min
S = 5.6170E-002+/- 1.5929E-001
Sy = 3.3333E-001 +/- 8.2925E-002
B = 3.3879E+000+/- 2.8655E+000

Derived Parameters
Kr =0.1385 ft/min
Kz/Kr = 0.3673

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight
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Chestnut St-Well 4

Weighted Residual Statistics:
Number of residuals 13
Number of estimated parameters.... 4
Degrees of freedom 9
Residual mean 4.884E-005
Residual standard deviation 0.1161
Residual variance 0.01348

Model Residuals:

Time Observed Calculated Residual Weight

195
210
300
420
540
1260
1500
1740
1860
1980
2700
2940
3060

0.07
0.11
0.15
0.26
0.45
0.54
1.04
1.1

1.21
1.25
1.42
1.45
1.47

0.076984
0.096942
0.17556
0.26885
0.36138
0.82885
0.95213
1.0638
1.1154
1.1642
1.4113
1.4847
1.5193

-0.00698
0.013058
-0.02556
-0.00885
0.088616
-0.28885
0.087867
0.036158
0.094639
0.085803
0.008712
-0.03466
-0.04932

1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 7.7567E+000 ftA2/min
S = 5.6170E-002
Sy= 3.3333E-001
B = 3.3879E+000

Derived Parameters
Kr =0.1385 ft/min
Kz/Kr = 0.3673
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Changes in Head, GW-19D

82.5

82 -

81.5 --
_i
w

- 81 +
rao>

= 80.5
2
•a
1 80 4-

79.5 +

79

14:15:22 14:18:14 14:21:07

I j—j - —- - - - -j -

14:24:00 14:26:53

Time

14:29:46 14:32:38 14:35:31



19DIN.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/12/9716:11
TEST DESCRIPTION

Data set 19D IN.DAT
Output file 19DIN.OUT
Data set title Positive Displacement Slug Test- GW-19D
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.053
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 13.28
Well screen length 5
Static height of water in well... 13.08
Gravel pack porosity 0.3
Effective well casing radius..... 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 2.974
Constants A, B and C .2.442, 0.397, 0.000
No. of observations 34

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.6383E+001 ft/day
yO = 3.5577E-001 ft
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19DOUT.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/12/97 17:04
TEST DESCRIPTION

Data set 19D OUT.DAT
Output file 19DOUT.OUT
Data set title Negative Displacement Slug Test - GW-19D
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.758
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 13.28
Well screen length 5
Static height of water in well... 13.08
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 2.974
Constants A, B and C 2.442, 0.397, 0.000
No. of observations 121

==========================================:========::=============:==========:

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

-= =_=_== — == = =
RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1. 2031 E-f-002 ft/day
yO = 7.2965E-001 ft

««««««««««««««««««««»»»»»»»»»»»»»»»»»

======

»»»
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CLIENT:: 01 in Corporation : Smith technology
PROJECT: 86-WH1K

Positiue Displacement Slug Test - GU-19D

i.

5 o.i
^

|

U
•̂4

« 0.01

0.001

I I I I I I 1 | I I I

0. O.Z 0.4 0.6

Tine (nin)

0.8 1.

DATA SET:
19D_IM.DAT
03/12/97

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 1.053 ft
r_= 0.0833 ft
ru= 0.167 ft
L = 5. ft
b = 13.28 ft
H = 13.08 ft

PARAMETER ESTIMATES:
K =76.38 ft/day
yO = 0.3558 ft

AQTESOLU



CLIENT : 01 in Corporation Sflith Technology
PROJECT: 00-7074-010Z

Megatiue Displacement Slug Test - 6U-1SD

i.

0.1

u
u
<a
^H

0.01

0.001

I III III IT I I |T I 1 I | I I 1 I-

0. 0.2 0.4 0.6
Time (win)

0.8 1.

DATA SET:
19D_OUT.DAT
03x12/97

AQUIFER MODEL:
Unconf ined

SOLUTION METHOD:
Bouuer-Bice

TEST DATA:
H0= 1.758 ft
rc= 0.0833 ft
ru= 0.167 ft
L = 5. ft
b = 13.28 ft
H = 13.08 ft

PARAMETER ESTIMATES:
K =120.3 ft/day
yO = 0.7296 ft

AQTESOLU



SLUG19D.XLS

Time

Time
14:18:08
14:18:08
14:18:09
14:18:09
14:18:10
14:18:10
14:18:11
14:18:11
14:18.12
14:18:12
14:18:13
14:18:13
14:18:14
14:18:14
14:18:15
14:18:15
14:18:16
14:18:16

Elapsed
Time
Elapsed
Time

0
0.0083

Head

Head
-8.818
-8.818

0.0166) -8.818
0.025 -8.837j

0.0333
0.0416

0.05

0.0583
0.0666

0.075
0.0833
0.0916

0.1
0.1083
0.1166
0.125

0.1333
0.1416

14:18:171 0.15
14:18:17
14:18:18
14:18:18
14:18:19
14:18:19
14:18:20
14:18:20
14:18:21
14:18:21
14:18:22
14:18:22
14:18:23
14:18:23
14:18:24
14:18:24
14:18:25
14:18:25
14:18:26
14:18:26
14:18:27
14:18:27
14:18:28
14:18:29
14:18:30
14:18:31
14:18:32
14.18:33
14:18:34
14:18:35
14:18:36
14:18:37
14:18.38
14:18:39
14:18:40
14:18:41
14:18:42
14:18:43
14:18:44
14:18:45
14:18:46

0.1583
0.1666
0.175

-8.816

GW
Elevation
GW
Elevation

80.962
80.962
80.962
80.943
80.962

-8.831 80.949
-8.8

7 765
80.98

82.015
-7.945 81.835
-8.251 81.529
-8.594
-8.612
-8.612
-8.631

-8.65
-8.662
-8.694
-8.706
-8.718
-8.725
-8.737
-8.75

0.18331 -8.756
0.1916

0.2
0.2083
0.2166

0.225
0.2333
0.2416

0.25

0.2583
0.2666I
0.275

0.2833
0.2916

0.3
03083
0.3166

0.325
0.3333

0.35

0.3666
0.3833

n.4
0.4166
0.4333

0.45

-8.756
-8.762
-8.768
-8.775
-8.775
-8.775
-8.787
-8.781
-8.793
-8.793
-8.806

81.186
81.168
81.168
81.149

81.13
81.118
81.086
81.074
81.062
81.055
81.043
81.03

81.024
81 .024

81.018
81.012
81.005
81.005
81.005
80.993
80.999
80.987
80.987
80.974

-8.806 1 80.974
-8.806
-8.812
-8.812
-8.812
-8.812
-8818
-8.831
-8.837
-8.837
-8.837
-8.83A
-8.637
-8.843

0.4666 1 -8.843
0.4833 -8843

0.5 -8.843
0.5166 -8.843
0.5333

0.55

0.5666
0.5833

0.6

-8.856
-8849
-8.849
-8.862
-8.856

0.6166 -8.856
0.6333 1 -8.862

14:18:471 0.65 -8.863,
14:18:48 0.6666 -8.856
14:18:49 0.6833 -8.868

80.974
80.968
80.968
80.968
80.968
80.962
80.949
80.943
80.943
80.943
80.949
80.943
80.937
80.937
80.937
80.937
80.937
80.924
80.931
80.931
80.918
80.924
80.924
80.918!
80.912
80.924
80.912

SE2000
Environmental Logger

02/1906:03

Unit#2K-125 TestO

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 19D

Reference -8.800
PSI at Ref. 4.759
SG 1.000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50.000

Step 0
I

18-Feb

i

I

14:18:08
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SLUG19D.XLS

Time
14:18:50
14:18:51
14:18:52
14:18:53
14:18:54
14:18:55
14:18:56
14:18:57
14:18:58
14:18:59
14:19:00
14:19:01
14:19:02
14:19:03
14:19:04
14:19:05
14:19:06
14.19:07
14:19:08
14:19:20
14:19:32
14:19:44
14:19:56
14:20:08
14:20:20
14:20:32
14:20:44
14:20:56
14:21:08
14:21:20
14:21:32
14:21:44
14:21:56
14:22:08
14:22:20
14:22:32
14:22:44
14:22:56
14:23:08
14:23:20
14:23:32
14:23:44
} 4:23.56
14:24:08
14:24:20
14:24:32
14:24:44
14:24:56
14:25:08
14:25:20

Elapsed
Time

0.7
0.7166
0.7333

0.75

0.7666
0.7833

0.8
0.8166
0.8o33

0.85

0.8666
0.8833

0.9
0.9166
0.9333

0.95

0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7
7.2

Head
-8.862
-8.868
-8.868
-8.856
-8.856
-8.856
-8.368
-8.862
-8.862
-8.868
-8.868
-8.868
-8.874
-8.874
-8.874
-8.881
-8.868
-8.868
-8.874
-8.874
-8.868
-8.862
-8.843
-8.843
-8.843
-8.837
-8.831
-8.831
-8.831
-8.837
-8.831
-8.831
-8.831
-8.837

| -8.831
-3.831
-8.824
-8.824
-8.824
-8.824
-8.831
-8.837
-6.818
-8.824
-8.824
-8.831
-8.831
-8.812
-8.812
-8.818

GW
Elevation

80.918
80.912
80.912
80.924
80.924
80.924
80.912
80.918
80.918
80.912
80.912
80.912
80.906
80.906
80.906
80.899
80.912
80.912
80.906
80.906
80.912
80.918
80.937
80.937
80.937
80.943
80.949
80.949
80.949
80.943
80.949
80.949
80.949
80.943
80.949
80.949
80.956
80.956
80.956
80.956
80.949
80.943
80.962
80.956
80.956
80.949
80.949
80.968
80.968
80.962
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SLUG19D.XLS

Time
14:25:28
14:25:28
14:25:29
14:25:29
14.25:30
14:25:30
14:25:31
14:25:31
14:25:32
14:25:32
14:25:33
14:25:33
14:25:34
14:25:34
14:25:35
1 4:25:35
14:25:36
14:25:36
14:25:37
14:25:37
14:25:38
14:25:38
14:25:39
14:25:39
14:25:40
14:25:40
14:25:41
14.25:41
14:25:42
14:25:42
14:25:43
14:25:43
14:25:44
14:25:44
14:25:45
14:25:45
14:25:46
14:25:46
14:25:47
14:25:47
14:25:48
14:25:49
14:25:50
14:25:51
14:25:52
14:25:53
14:25:54
14:25:55
14:25:56
14:25:57
14:25:58
14:25:59
14:26:00
14:26:01
14:26:02
14:26:03
14:26:04
14:26:05
14:26:06
14:26:07
14:26:08
14:26:09
14:26:10
14:26:11

Elapsed
Time

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05

0.0583
0.0666
0.075

GW
HeaJ

-8.824
-8.818
-8.824

-10.576
-9.666
-9.326
-9.248
-9.161
-9.105
-9.068

0.0833 -9.043
0.0916 -9.011

0.1 1 -9.005
0.1083 -8.987
0.1166 -8.987

0.125
0.1333
0.1416

0.15

-8.968
-8.955
-8.955
-8 95S

0.1583: -8.943
0.1 CSC -8.943

0175

0.1833
0.1916

0.2
0.2083
0.2166
0.225

0.2333
0.2416

0.25

0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166

0.325
0.3333

0.35

0.3666
0.3833

0.4
0.4166

-8.937

Elevation
80.956
80.962
80.956
79.204
80.114
80.444
80.532
80.619
80.675
80.712
80.737
80.769
80.775
80.793
80.793
80.812
80.825
80.825
80.825
80.837
80.837
80.843

-8.937 80.843
I -8.93I
t_- -8.937

-8.93
-8.924

80.85
80843
80.85

80.856
-8.924J 80.856
-8.918

-8.93
-8.93

-8.918
-8.918
-8.924
-8.912
-8.912
-8.924
-8.924
-8.918
-8918
-8.918
-8.912
-8.912
-8.905
-8.899
-8912

0.4333 1 -8.905
0.45

0.4666
0.4833

0.5
0.5166
0.5333

0.55

05666
0.5833

0.6
0.6166
0.6333

0.65

0.6666
0.6833

-3.912
-8.905
-8.905
-8.905
-8.899
-8.905
-8.912

' -8.912*
-8.918
-8.912
-8.899
-8.905
-8.905
-8.905
-8.905

0.7 -8.905
0.7166 -8.912

80.862
80.85
80.85

80.862
80.862
80.856
80.868
80.868
80.856
80.856
80.862
80862
80.862
80.868
80.868
80.875
80.881
80.868
80.875
80.868
80.875
80.875
80.875
80.881
80.875
80.868
80868
80.862
80.868
80.881
80.875
80.875
80.875
80.875
80.875
80.868

SE2000
Environmental Logger

02/1906:05

Unit# 2K-1 25 TestO

Setups: INPUT 1
._

Type Level (F)
Mode Surface
I.D. 19D

Reference -8.800
PSI at Ref. 4.759
SG 1 .000

Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mS EC 50.000

Stepl
18-Feb

Elapsed Time INPUT 1
14:25:28

^
i

Page 3 of 6



SLUG19D.XLS

Time
14:26:12
14:26:13
14:26:14
14:26:15
14:26:16
14:26:17
14:26:18
14:26:19
14:26:20
14:26:21
14:26:22
14:26:23
14:26:24
14:26:25
14:26:26
14:26:27
14:26:28
14:26:40
14:26:52
14:27:04
14:27:16
14:27:28
14:27:40
14:27:52
14:28:04
14:28:16
14:28:28
14:28:40
14:28:52
14:29:04
14:29:16
14:29:28
14:29:40
14:29:52
14:30:04
14:30:16
14:30:28
14:30:40
14:30:52
14:31:04
14:31:16
14:31:28
14:31:40
14:31:52
14:32:04
14:32:16
14:32:28
14:32:40
14:32:52
14:33:04
14:33:16
14:33:28
14:33:40
14:33:52
14:34:04
14:34:16
14:34:28
14:34:40
14:34:52
14:35:04
14:35:16
14:35:28

Elapsed
Time

0.7333
0.75

0.7666
0.7833

0.8
0.8166
0.803J
0.85

0.8666
0.8833

0.9
0.9166
0.9333
0.95

0.9666
0.9833

1
1.2
1.4
1.6
1.8
2

2.2
2.4
2.6
2.8
3

3.2
3.4
3.6
3.8
4

42
4.4
4.6
4.8
5

5.2
5.4
5.6
5.8
6

6.2
6.4
6.6
6.8
7

7.2
7.4
7.6
7.8
8

8.2
8.4
8.6
8.8
9

9.2
9.4
C*
9.8
10

Head
-8.912
-8.912
-8.912
-8.905
-8.905
-8.912
-8.918
-8.912
-8.905
-8.912
-8.912
-8.918
-8.912
-8.905
-8.912
-8.912
-8.905
-8.899
-8.887
-8.887
-8.881
-8.868
-8.862
-8.862
-8.862
-8.849
-8.856
-8.849
-8.849
-8.843
-8.849
-8.637
-8.837
-8.824

I -8.831
-8.831
-8.837
-8.824
-8.837
-8.843
-8.831
-8.831
-8.83t
-8.843
-8.837
-8.837
-8.837
-8.837
-8.831
-8.831
-8.824
-8.831
-8.824
-8.824
-8.831
-8.824
-8.824
-8.818
•8.831
-8.824
-8.831
-8.824

GW
Elevation

80.868
80.868
80.868
80.875
80.875
80.868
80.862
80.868
80.875
80.868
80.868
80.862
80.868
80.875
80.868
80.868
80.875
80.881
80.893
80.893
80.899
80.912
80.918
80.918
80.918
80.931
80.924
80.931
80.931
80.937
80.931
80.943
80.943
80.956
80.949
80.949
80.943
80.956
80.943
80.937
80.949
80.949
80.949
80.937
80.943
80.943
80.943
80.943
80.949
80.949
80.956
80.949
80.956
80.956
80.949
80.956
80.956
80.962
80.949
80.956
80.949
80.956

Page 4 of 6



Changes in Head, GW-48S

77.8 -r

77.7 --

76.9

16:30:43 16:33:36 16:36:29 16:39:22 16:42:14 16:45:07 16:48:00 16:50:53 16:53:46 16:56:38

Time



Changes In Head, GW-48D

78.6 -r

78.4 --

78.2 --

78 --

g 77.8 --
-o

77.6 --

77.4 --

77.2 --

77 --

76.8 --

76.6

16:30:43 16:33:36 16:36:29 16:39:22 16:42:14 16:45:07

Time

16:46:00 16:50:53 16:53:46 16:56:38



CLIENT: Oliii, Hihiington, HA COMPANY : BCII/SniTH
PROJECT: 99-TWHlflZ

OLIM SLUG TESTS, GU48S TEST 1

i.

0.1 —

B.
CO

0.01 —

o.eoi

i i i i i i i i i i i i i i i i i i i-

o o o

0. 1.2 2.4 3.6

Tine (nin)

4.8 6.

DATA SET:
GU48S-1.DAT
01/13/96

AQUIFER HODEL:
Unconfined

SOLUTION METHOD:
Bouuer—Rice

TEST DATA:
H0= 0.45 ft
rc= 0.083 ft
PH= 0.33 ft
L = 10. ft
b = 24.4 ft
H = 16.5 ft

PARAMETER ESTIMATES:
K = 0.008861 ft/nin
yO = 0.3362 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:09:18

TEST DESCRIPTION

Data set GW48S-1.DAT
Output file GW48S-1.0UT
Data set title OLIN SLUG TESTS, GW48S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-48-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.45
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 24.4
Well screen length 10
Static height of water in well... 10.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 2.231
Constants A, B and C 2.453 , 0.399, 0.000
No. of observations 38

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 8.8607E-003 ft/min
yO = 3.3617E-001 ft



CLIENT: din, Uilnington, HA COMPANY:: BMI1H

PROJECT: 00-?97f819Z

OLIM SLUG TESTS, GW48S TEST 2

0.001
0.8 1.6 2.4

Tine (win)
3.2

DATA SET:
GU48S-2.DAT
01x13/36

AQUIFER MODEL:
Unconfined
SOLUTION NETHOD:
Bouuer-Rice

TEST DATA:
H0= 0.45 ft
rc= 0.083 ft
rw= 0.33 ft
L = 10. ft
b = 24.4 ft
H = 18.5 ft

PARAMETER ESTIMATES:
K = 0.008813 ft/nin
yO = 0.5925 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:11:23

TEST DESCRIPTION

Data set GW48S-2.DAT
Output file GW48S-2.OUT
Data set title OLIN SLUG TESTS, GW48S TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-48-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.45
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 24.4
Well screen length 10
Static height of water in well... 10.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 2.231
Constants A, B and C 2.453 , 0.399, 0.000
No. of observations 41

ANALYTICAL METHOD

Bouwer-Rice {Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 8.8128E-003 ft/min
yO = 5.9246E-001 ft



CLIENT: 01 111, UilfdlKftOll, MA COHPAMY : BIM1IIH

PROJECT: oiez
OLIM SLUG TESTS, GU48D TEST 1

1- PT

0.1 —

5

0.01 —

0.001
0. 0.4 0.8 1.2

Tine (nin)
1.6

DATA SET:
GU48D-1.DAT
91/13/96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.85 ft
r_= 0.083 ft
ru= 0.33 ft
L = 5. ft
b = 24.4 ft
H = 24.4 ft

PARAMETER ESTIMATES:
K =0.03 ft/nin
yO = 0.498 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:16:44

TEST DESCRIPTION

Data set GW48D-1.DAT
Output file GW48D-1.0UT
Data set title OLIN SLUG TESTS, GW48D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-48-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.85
Radius of well casing 0.083
Radius of wellbore. 0.33
Aquifer saturated thickness 24.4
Well screen length 5
Static height of water in well... 24.4
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 . 818
Constants A, B and C 0.000 , 0.000, 1.504
No. of observations 29

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.0000E-002 ft/min
yO = 4.9800E-001 ft



CLIENT: 01 in, Uilningtoii, HA COMPANY : SMITH

PROJECT:

OLIM SLUG TESTS, GU48D TEST Z

1- pr

0.1

u

u
A

</i
« 0.01

0.001

-I I I I I I I I I I I

0. 0.8 1.6 2.4
Tine (nin)

3.2

DATA SET:
GU48D-2.DAT
01/13/96

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 1.06 ft
rc= 0.083 ft
ru= 0.33 ft
L = 5. ft
b = 24.4 ft
H = 24.4 ft

PARAMETER ESTIMATES:
K = 0.02254 ft/nin
yO = 0.5872 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:29:28

TEST DESCRIPTION

Data set GW48D-2.DAT
Output file GW48D-2.OUT
Data set title OLIN SLUG TESTS, GW48D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-48-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.06
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 24.4
Well screen length 5
Static height of water in well... 24.4
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 . 818
Constants A, B and C 0.000 , 0.000, 1.504
No. of observations 41

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.2542E-002 ft/min
yO = 5.8721E-001 ft



Changes in Hydraulic Head, GW-51S

76.8

76.75 --

76.7 T

76.65 --

76.6 —

76.55 --

•-= 76.5 -t
0

76.45 —

76.4 --

76.35 --

76.3 --

76.25

12:48:58 12:50:24 12:51:50 12:53:17 12:54:43

Time

12:56:10 12:57:36 12:59:02



76.45 -r ¥

76.4 --

Changes in Hydraulic Head, GW-51D
First Trial

76.35 --

•o

£ 76.3 +

o
-o

76.25 --

76.2 --

76.15

12:28:48 12:31:41 12:34:34 12:37:26 12:40:19

Time

12:43:12 12:46:05 12:48:58



CLIENT: Dili), Wilmington, HA COMPANY : BCH/SfllTH
PROJECT = 00-7074-OieZ

OLIM SLUG TESTS, GU51S TEST 1

0.8 1.6 2.4
Tine (nin)

3.2

DATA SET:
GU51S-1.DAT
01/13x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Bice

TEST DATA:
H0= 0.31 ft
rc= 0.083 ft
ru= 0.33 ft
L = 1.6 ft
b = 7.7 ft
H = 1.6 ft

PARAMETER ESTIMATES:
K = 0.01047 ft/nin
yO = 0.2716 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:33:53

TEST DESCRIPTION

Data set GW51S-1.DAT
Output file GW51S-1.0UT
Data set title OLIN SLUG TESTS, GW51S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-51-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.31
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 7.7
Well screen length 1.6
Static height of. water in well... 1.6
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 0.8327
Constants A, B and C 1.728 , 0.245, 0.000
No. of observations 35

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0465E-002 ft/min
yO = 2.7161E-001 ft



CLIENT: 01 in , Uilitington, HA COMPAMY: BCH/SHIIH

PROJECT: 00-?G7f9182

OLIM SLUG TESTS, GU51S TEST 2

D
is

pl
ac

em
en

t 
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t)
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O O-OJJ

^J~-^0
o

1 1 1 1 1 1 1 1 1
0.6 1.2 1.8 2.

Tine (nin)

i i i i-

i i i i
4 3

DATA SET:
GU51S-Z.DAT
01/13̂ 6

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Bice

TEST DATA:
H0= 0.21 ft
rc= 0.083 ft
rw= 0.33 ft
L = 1.6 ft
b = 7.7 ft
H = 1.6 ft

PARANETER ESTIMATES:
K = 0.004439 ftxnin
yO = 0.2059 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 16:29:1E

TEST DESCRIPTION

Data set GW51S-2.DAT
Output file GW51S-2.0UT
Data set title OLIN SLUG TESTS, GW51S TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-51-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.21
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 7.7
Well screen length 1.6
Static height of water in well... 1.6
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 0.8327
Constants A, B and C 1.728 , 0.245, 0.000
No. of observations 39

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 4.4385E-003 +/- 1.8359E-004 ft/min
yO = 2.0585E-001 +/- 2.5908E-003 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals
Number of estimated
Degrees of freedom
Residual mean

parameters .

Residual standard deviation.
Residual variance

Model Residuals:

39
. . . 2

37

0.00936
8 . 761E-005

Time Observed Calculated

0.0166
0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
0.2166
0.2333
0.25

0.2666
0.2833
0.3667
0.45

0.5333
0.6167

0.7
0.7833
0.8667
0.95

1.0333
1.1167

1.2
1.2833
1.3666
1.45

1.5333
1.6167

1.7
1.7833
1.8667
1.95
2.45
2.95

0.2
0.16
0.2
0.21
0.21
0.2
0.19
0.19
0.2
0.2
0.19
0.2
0.19
0.19
0.19
0.18
0.17
0.18
0.17
0.16
0.16
0.15
0.15
0.13
0.13
0.13
0.13
0.12
0.1
0.11
0.11
0.1
0.1
0.1
0.09
0.08
0.09
0.07
0.05

0.2043
0.20276
0.20122
0.19971
0.1982
0.1967
0.19522
0.19374
0.19227
0.19083
0.18938
0.18795
0.18654
0.18512
0.18372
0.18234
0.18096
0.17422
0.16774
0.16151
0.15549
0.14971
0.14414
0.13878
0.13362
0.12865
0.12386
0.11925
0.11482
0.11055
0.10643
0.10248
0.098661
0.094992
0.09146
0.088055
0.08478
0.067532
0.053793

5

Residual

-0.0043037
-0.042757
-0.0012229
0.010291
0.011802
0.0033025
-0.0052177
-0.0037402
0.0077261
0.0091726
0.00061687

0.01205
0.0034642
0.004876
0.0062771
-0.0023407
-0.010961
0.0057764
0.0022551
-0.0015071
0.0045057
0.00028795
0.0058551
-0.0087784
-0.0036178
0.0013509
0.0061405
0.00074635
-0.014819

0.00054942
0.0035663
-0.0024758
0.0013393
0.0050081
-0.0014595
-0.0080545
0.0052199
0.0024681
-0.0037928

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES



Estimate
K = 4.4385E-003 ft/min
yO = 2.0585E-001 ft



CLIENT: Olin, Uilnington, HA COMPANY:: BCH/SHIIH
PROJECT: GM074-01GZ

OLIN SLUG TESTS, GU51D TEST 1

i.

u
u
u
0
Ĥ

s-
0.1

0.01

-I I I I

0. 0.0014 O.OOZ8 0.0042

Time (min)

0.0056 0.007

DATA SET:
GU51D-1.DAT
01/13/96

AQUIFER MODEL:
Unconfined

SOLUTION NETHOD:
Bouuer-Rice

TEST DATA:
H0= 0.34 ft
rc= 0.083 ft
w= 0.33 ft
, = 3. ft

7.7 ftb =
H = 7.5 ft

PARAMETER ESTIMATES:
K = 2.875 ft/nin
yO = 0.375 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 16:40:31

TEST DESCRIPTION

Data set GW51D-1.DAT
Output file GW51D-1.0UT
Data set title OLIN SLUG TESTS, GW51D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-51-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.34
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 7.7
Well screen length 3
Static height of water in well... 7.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 1. 837
Constants A, B and C 1.876 , 0.257, 0.000
No. of observations 2

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.8752E+000 ft/min
yO = 3.7499E-001 ft



Changes in Hydraulic Head, GW-51D
Second Trial

76.7 -r

76.6

76.5 --

76.4 --

76.3 --

76.2 --

76.1

14:31:12 14:32:38 14:34:05 14:35:31 14:36:58 14:38:24 14:39:50 14:41:17 14:42:43 14:44:10



CLIENT: 01 in, Uilnington, HO a*™*: BCn/sniiH
PROJECT: 00-7074-010Z

OLIN SLUG TESTS, GU51D TEST Z

D
is

pl
ac

em
en

t 
(f

t)
e u 

r
<&

i i i i i i i i i i i i i i i i i i i— i i i

o*^ — ^^
^"s-— ̂ o

^^*~"~^^ o

I 1 I I 1 1 1 1 I 1 1 1 1 1 1 i J T ^ f ^

r i i i

1 1 1 1
0.004 0.008 0.01Z 0.016 0.02

Tine (nin)

DATA SET:
GU51D-2.DAT
01/13x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD :
Bouuer-Rice

TEST DATA:
H0= 0.19 ft
r = O.OB3 ft
ru= 0.33 ft
L = 3. ft
b = 7.7 ft
H = 7.5 ft

PARAMETER ESTIMATES:
K =0.454 ft/min
yO = 0.189 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 16:43:4*

TEST DESCRIPTION

Data set GW51D-2.DAT
Output file GW51D-2.0UT
Data set title OLIN SLUG TESTS, GW51D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-51-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.19
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 7.7
Well screen length 3
Static height of water in well... 7.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 1. 837
Constants A, B and C 1.876 , 0.257, 0.000
No. of observations 4

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 4.5401E-001 +/- 1.5169E-001 ft/min
yO = 1.8897E-001 +/- 2.0132E-002 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 4
Number of estimated parameters.... 2
Degrees of freedom 2
Residual mean -7.41E-005
Residual standard deviation 0.01329
Residual variance 0.0001765

Model Residuals:

Time Observed Calculated Residual Weight

0.0033 0.16 0.16585 -0.0058471 1
0.0066 0.15 0.14555 0.004449 1
0.01 0.14 0.12723 0.012766 1

0.0133 0.1 0.11166 -0.011664 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.5401E-001 ft/min
yO = 1.8897E-001 ft



GW-51D

Olin, Wilmington, MA
Slug Test Data

GW-51S GW-51D GW-51S

SE1000B
Environmental Logger

08/22 14:08

Unit* 00000 Test* 0

INPUT 2: Level (M)

Reference 76.30
Scale factor 19.75
Offset 0.00

Step#0 08/22 12:30

Elapsed Time Value

0 76.29
0.0033 76.32
0.0066 76.31
0.0099 76.31
0.0133 76.32
0.0166 76.31

0.02 76.31
0.0233 76.31
0.0266 76.31

0.03 76.31
0.0333 76.3

0.05 76.45
0.0666 76.3
0.0833 76.34

0.1 76.3
0.1166 76.32
0.1333 76.3

0.15 76.3
0.1666 76.3
0.1833 76.32

0.2 76.3
0.2166 76.3
0.2333 76.31

0.25 76.3
0.2666 76.31
0.2833 76.31

SE1000B
Environmental Logger

08/22 14:13

Unit* 00000 Test* 2

INPUT 1: Level (M)

Reference 76.49
Scale factor 19.94
Offset 0.00

Step#0 08/22 12:49

Elapsed Time Value

0 76.47
0.0033 76.48
0.0066 76.47
0.0099 76.48
0.0133 76.49
0.0166 76.48

0.02 76.49
0.0233 76.48
0.0266 76.48

0.03 76.48
0.0333 76.48

0.05 76.46
0.0666 76.47
0.0833 76.46

0.1 76.43
0.1166 76.63
0.1333 76.77

0.15 76.78
0.1666 76.77
0.1833 76.76

0.2 76.75
0.2166 76.74
0.2333 76.74

0.25 76.74
0.2666 76.72
0.2833 76.73

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1 41 RR1 .*# 1 \JHJ

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5
4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

END

76.3
76.29
76.27
76.29
76.31
76.28
76.29
76.28
76.29
76.29
76.29
76.29
76.29
76.29
76.29
7fi T/ u.o

76.29
76.29
76.29
76.29
76.3

76.29
76.29
76.3

76.29
76.3

76.29
76.3
76.3

76.29
76.34
76.33
76.3
76.3
76.3
76.3

76.31

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1 AIRfi1 .H IUU

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
END

76.72
76.71
76.73
76.69
76.7

76.64
76.63
76.61
76.6

76.59
76.58
76.57
76.56
76.56
76.56
7R Vi1 U.OxJ

76.55
76.54
76.53
76.53
76.52
76.53
76.51
76.51
76.5

76.49
76.49

Page 1 of 4



Olin, Wilmington, MA
Slug Test Data

GW-51D GW-51S

SE1000B SE1000B
Environmental Logger Environmental Logger

08/22 14:11 08/22 14:15

Unit* 00000 Test* 1

INPUT 2: Level (M)

Reference 76.30
Scale factor 19.75
Offset 0.00

Step#0 08/22 12:43

Elapsed Time Value

Unit* 00000 Test* 3

INPUT 1: Level (M)

Reference 76.49
Scale factor 19.94
Offset 0.00

Step#0 08/22 12:55

Elapsed Time Value

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

76.3
76.32
76.33
76.32
76.32
76.31
76.27
76.31
76.32
76.26
76.29
76.17
76.24
76.3

76.25
76.26
76.28
76.27
76.27
76.29
76.27
76.26
76.28
76.28
76.27
76.27

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

76.5
76.5
76.5

76.47
76.47
76.5

76.47
76.45
76.41

76.36
76.32
76.29
76.3

76.34
76.3

76.29
76.29
76.3

76.31
76.31
76.3
76.3

76.31
76.3

76.31

76.31

GW-51D

END

GW-51S

0.3

0.3166
0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5

1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5

76.27
76.27
76.27
76.27
76.27
76.28
76.28
76.28
76.28
76.28
76.28
76.29
76.28
76.28
76.28
76.28
76.28
76.28
76.29
76.29
76.28
76.28
76.28
76.28
76.31
76.29

0.3

0.3166
0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

END

76.31
76.32
76.33
76.32
76.33
76.34
76.34
76.35
76.35
76.37
76.37
76.37
76.37
76.38
76.4

76.39
76.39
76.4
76.4
76.4

76.41
76.42
76.41
76.43
76.45
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Olin, Wilmington, MA
Slug Test Data

GW-51D

SE1000B

Environmental Logger
08/23 17:03

Unit* 00000 Test* 0

INPUT 2: Level (M)

Reference 68.07
Scale factor 19.75

Offset 0.00

Step#0 08/23 14:32

Elapsed Time Value

0
0.0033
0.0066
0.0099

0.0133
0.0166

0.02

0.0233

0.0266
0.03

0.0333

0.05

0.0666

0.0833

0.1

0.1166
0.1333

0.15

0.1666

0.1833

0.2

0.2166

0.2333

0.25

0.2666

0.2833

68.07
68.07

68.08
68.08

68.07

68.08
68.17

68.36
68.41

68.23
68.14

68.05
68.07

68.08
68.07

68.06
68.06

68.06
68.06

68.06

68.06

68.06
68.05

68.06
68.05

68.06

GW-51S GW-51D

0.3
0.3166
0.3333
0.4167

0.5

0.5833
0.6667

0.75

0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333

1.4166

1.5

1.5833
1.6667

1.75

1.8333
1.9167

2

2.5

3

3.5

4

4.5

END

68.05
68.05

68.05

68.05

68.05

68.05
68.05
68.06
68.05

68.05
68.05

68.05
68.06

68.05
68.05

68.05
68.05

68.05

68.05
68.05
68.05
68.05

68.05
68.06

68.06
68.06

68.06
68.06

14:32:18
14:32:19
14:32:20
14:32:25

14:32:30

14:32:35
14:32:40
14:32:45
14:32:50

14:32:55

14:33:00

14:33:05
14:33:10

14:33:15
14:33:20

14:33:25

14:33:30

14:33:35
14:33:40

14:33:45
14:33:50
14:33:55
14:34:00
14:34:30

14:35:00
14:35:30

14:36:00
14:36:30

GW-51S
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Olin, Wilmington, MA
Slug Test Data

GW-51D

SE1000B
Environmental Logger

08/23 17:04

Unit* 00000 Test* 1

INPUT 2: Level (M)

Reference 68.07
Scale factor 19.75
Offset 0.00

Step#0 08/23 14:38

Elapsed Time Value

GW-51S GW-51D GW-51S

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

68.07
68.07
68.08
68.07
68.04
67.95
67.88
67.91
67.92
67.93
67.97
68.07
68.02
68.01
68.03
68.02
68.02
68.03
68.02
68.03
68.02
68.02
68.02
68.02
68.03
68.02

0.3

0.3166
0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5
4

4.5

5
5.5

6

END

68.02
68.03
68.03
68.02
68.03
68.03
68.03
68.03
68.03
68.04
68.03
68.04
68.03
68.04
68.04
68.04
68.04
68.04
68.04
68.03
68.03
68.04
68.04
68.05
68.05
68.05
68.05
68.05
68.04
68.05
68.05

14:38:18
14:38:19
14:38:20
14:38:25
14:38:30
14:38:35
14:38:40
14:38:45
14:38:50
14:38:55
14:39:00
14:39:05
14:39:10
14:39:15
14:39:20
14:39:25
14:39:30
14:39:35
14:39:40
14:39:45
14:39:50
14:39:55
14:40:00
14:40:30
14:41:00
14:41:30
14:42:00
14:42:30
14:43:00
14:43:30
14:44:00
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Changes in Head, GW-53S

80.1

15:07:12 15:10:05 15:12:58 15:15:50 15:18:43 15:21:36 15:24:29 15:27:22 15:30:14 15:33:07

Time



Changes in Head, GW-53D

84 T-

83.5 --

83 --

H- 82.5 --
•§
OJ

82 --

81.5 --

81

15:07:12 15:10:05 15:12:58 15:15:50 15:18:43 15:21:36 15:24:29 15:27:22 15:30:14 15:33:07

Time



CLIENT: Olin, Wilmington, HA COMPANY : BOI/SMITH
PROJECT : 09-7074-610Z

OLIM SLUG TESTS, GU53S TEST 1

1.

0.1

1

0.01

0.001 I I I I

0. 0.8 1.6 2.4
Tine (nin)

3.2

DATA SET:
GU53S-1.DAT
01/13/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.21 ft

0.083 ft
0.33 ft
1.8 ft

b = 6. ft
H = 1.8 ft

rc=

L =

PARAMETER ESTIMATES:
K = 0.0013 ft/min
yO = 0.2 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 09:54:4C

TEST DESCRIPTION

Data set GW53S-1.DAT
Output file GW53S-1.0UT
Data set title OLIN SLUG TESTS, GW53S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-53-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.21
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 6
Well screen length 1.8
Static height of water in well... 1.8
Gravel pack porosity 0
Effective well casing radius 0.083
Effective wellbore radius 0.33
Log (Re/Rw) 0.9225
Constants A, B and C 1.755 , 0.244, 0.000
No. of observations 39

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3000E-003 ft/min
yO = 2.0000E-001 ft



CLIENT: 01 in, Uilningtoi), MA COttPAHY : KMIIIH
PROJECT: 00-707f916Z

OLIM SLUG TESTS, GU53S TEST 2

i.

0.1

B,
d)

0.01

o o o

o o o o —

0. 0.4 0.8 1.2

Tine (min)

1.6 Z.

DATA SET:
GU53S-Z.DAT
01x13x96

AQUIFER HODEL:
Unconfined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.31 ft
rc= 0.083 ft
w= 0.33 ft
L = 1.8 ft
b = 6. ft
H = 1.8 ft

PARAMETER ESTIMATES:
K = 0.001987 ft/Kin
yO = 0.1253 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 09:47:03

TEST DESCRIPTION

Data set GW53S-2.DAT
Output file GW53S-2.0UT
Data set title OLIN SLUG TESTS, GW53S TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-53-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.31
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 6
Well screen length 1.8
Static height of water in well... 1.8
Gravel pack porosity 0
Effective well casing radius 0.083
Effective wellbore radius 0.33
Log(Re/Rw) 0.9225
Constants A, B and C 1.755 , 0.244, 0.000
No. of observations 37

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.6428E-003 +/- 1.3054E-004 ft/min
yO = 1.2533E-001 +/- 3.8882E-003 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 37
Number of estimated parameters.... 2
Degrees of freedom 35
Residual mean 0 . 0005577
Residual standard deviation 0.01205
Residual variance 0.0001452

Model Residuals:

Time Observed Calculated Residual Weight

0.0166
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666
0.2833
0.3667
0.45

0.5333
0.6167

0.7
0.7833
0.8667
0.95

1.0333
1.1167

1.2
1.2833
1.3666
1.45

1.5333
1.6167

1.7
1.7833
1.8667

1.95

0.15
0.14
0.12
0.12
0.11
0.13
0.11
0.11
0.11
0.1
0.1
0.1
0.1

0.09
0.1

0.09
0.09
0.07
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.08
0.04
0.04
0.03
0.06
0.02
0.03
0.03
0.03
0.02

0.12341
0.12151
0.11963
0.1178
0.11598
0.11419
0.11244
0.11071
0.109

0.10733
0.10568
0.10405
0.10245
0.10087
0.099317
0.097795
0.096287
0.089097
0.082451
0.076301
0.070604
0.065338
0.060464
0.055949
0.051776
0.047914
0.044336
0.041029
0.037969
0.035137
0.032513
0.030088
0.027841
0.025765
0.023843
0.022062
0.020417

0.02659
0.018493
0.0003663
0.0022001
-0.0059834
0.015805

-0.0024444
-0.00071048
0.00099671
-0.0073324
-0.0056773
-0.0040477
-0.0024528
-0.010873
0.00068252
-0.0077951
-0.006287
-0.019097
-0.0024514
-0.0063015
-0.010604
-0.0053376
-0.010464
-0.0059491
-0.001776
-0.0079141
-0.0043362
0.038971
0.0020311
0.0048631
-0.0025131
0.029912

-0.0078412
0.0042354
0.0061571
0.0079376

-0.00041686

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate



K = 1.9873E-003 ft/min
yO = 1.2534E-001 ft



CLIENT: 011)1, III! lift! IMjtQll, HA COMPAHY: KMIIIH

PROJECT: 86-7674-6162

OLIN SLUG TESTS, GU53S TEST 3

i.

•̂̂*j

sp
la

c
e
n

e
n

t 
(f

e H
*

Q

0.01
0

- M i l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ( I I I -
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O X J

— o\ oo —

r N? ~
— O\ O 0 —

\. 0 O —

— \> O O O O O —

i i i i i i i i 1 i i IK! i i i i 1 i i i i
1.4 Z.8 4.2 5.6 7

Tine (nin)

DATA SET:
GU53S-3.DAT
01x13/96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer— Rice

TEST DATA:
H0= 0.17 ft
rc= 0.083 ft
ru= 0.33 ft
L = 1.8 ft
b = 6. ft
H = 1.8 ft

PARAMETER ESTIMATES:
K = 0.001155 ft/pin
yO = 0.1462 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 09:50:13

TEST DESCRIPTION

Data set GW53S-3.DAT
Output file GW53S-3.0UT
Data set title OLIN SLUG TESTS, GW53S TEST 3
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-53-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.17
Radius of well casing 0 . 083
Radius of wellbore 0.33
Aquifer saturated thickness 6
Well screen length 1.8
Static height of water in well... 1.8
Gravel pack porosity 0
Effective well casing radius 0.083
Effective wellbore radius 0.33
Log (Re/Rw) 0 . 9225
Constants A, B and C 1.755 , 0.244, 0.000
No. of observations 44

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.1550E-003 ft/min
yO = 1.4617E-001 ft



CLIENT: 01 ill, Uiteton, HA COMPANY: BCuVSHIIH

PROJECT: 00-7074-9162
OLIN SLUG TESTS, GU53D TEST 1

i.

£ 0.1

u

0

A
VI

« 0.01

0.001
0

-\ \ \ 1

\

\
I V

1 1 1 1
0

i i i i

O 0 O

V
\ o o o o

1 1 l\l
.6 1

1 1 1 1 1 1 1 1 1 1 1 1-

-

—

-

o o o o o o o —

o o

1 1 I 1
.2 1

o

1 1 1 1
8 2.

o — =

1 1 1 1
4 3

Tine (nin)

DATA SET:
GU53D-1.DAT
01x13/96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 1.07 ft
rc= 0.083 ft
ru= 0.33 ft
L = 3.5 ft
b = 6. ft
H = 6. ft

PARAMETER ESTIMATES:
K = 0.0656 ft/min
yO = 0.571 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 10:13:35

TEST DESCRIPTION

Data set GW53D-1.DAT
Output file GW53D-1.0UT
Data set title OLIN SLUG TESTS, GW53D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-53-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.07
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 6
Well screen length 3.5
Static height of water in well... 6
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 1.987
Constants A, B and C 0.000 , 0.000, 1.315
No. of observations. 39

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.5600E-002 ft/min
yO = 5.7100E-001 ft



CLIENT: 01 in, Uilningtoiij MA COMPANY : BChVSMIlH
PROJECT: 00-7974-0102

OLIM SLUG TESTS, GU53D TEST Z

i.

0.1

» 0.01

o.ooi
0. 0.08 0.16 0.24

Tine (nirt)

0.3Z 0.4

DATA SET:
GU53D-2.DAT
01/13x96

AQUIFER HODEL:
Unconfined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.61 ft
rc= 0.083 ft
ru= 0.33 ft
L = 3.5 ft
b = 6. ft
H = 6. ft

PARAMETER ESTIMATES:
K = 0.092 ftxnin
yO = 0.65 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 10:22:19

TEST DESCRIPTION

Data set GW53D-2.DAT
Output file GW53D-2.OUT
Data set title OLIN SLUG TESTS, GW53D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-53-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.61
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 6
Well screen length 3.5
Static height of water in well... 6
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 1.987
Constants A, B and C 0.000 , 0.000, 1.315
No. of observations 17

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.2000E-002 ft/min
yO = 6.5000E-001 ft



CLIENT: Olin, Uilnington, HA COMPANY: BCH/SHIIH

PROJECT: 00-?e7fei9Z

OLIN SLUG TESTS, GU53D TEST 3

D
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p
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1 1 1 1

O O

1 1 1 1
2 2.4 3.6 4.

Time (min)

i i i i-

0 0 —^

1 1 1 1
8 6

DATA SET:
GU53D-3.DAT
01/13x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 1.05 ft
TC= 0.083 ft
ru= 0.33 ft
L = 3.5 ft
b = 6. ft
H = 6. ft

PARAMETER ESTIMATES:
K = 0.067 ft/rain
yO = 0.55 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 10:27:41

TEST DESCRIPTION

Data set GW53D-3.DAT
Output file GW53D-3.0UT
Data set title OLIN SLUG TESTS, GW53D TEST 3
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-53-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.05
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 6
Well screen length 3.5
Static height of water in well... 6
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 1.987
Constants A, B and C 0.000 , 0.000, 1.315
No. of observations 49

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.7000E-002 ft/min
yO = 5.5000E-001 ft



GW-53D

Olin, Wilmington, MA
Slug Test Data

GW-53S GW-53D GW-53S

SE1000B
Environmental Logger

08/22 17:21

Unit* 00000 Test* 0

INPUT 2: Level (M)

Reference 82.46
Scale factor 19.75
Offset 0.00

Step#0 08/22 15:22

Elapsed Time Value

0 82.5
0.0033 82.52
0.0066 82.53
0.0099 82.51
0.0133 82.52
0.0166 82.51

0.02 82.51
0.0233 82.51
0.0266 82.48

0.03 82.32
0.0333 81.43

0.05 81.99
0.0666 82.04
0.0833 82.08

0.1 82.12
0.1166 82.15
0.1333 82.19

0.15 82.22
0.1666 82.24
0.1833 82.27

0.2 82.29
0.2166 82.31
0.2333 82.33

0.25 82.34
0.2666 82.37
0.2833 82.37

0.3 82.39
0.3166 82.39

SE1000B
Environmental Logger

08/22 17:20

Unit* 00000 Test* 0

INPUT 1: Level (M)

Reference 80.31
Scale factor 19.94
Offset 0.00

Step*0 08/22 15:22

Elapsed Time Value

0 80.32
0.0033 80.34
0.0066 80.34
0.0099 80.34
0.0133 80.33
0.0166 80.33

0.02 80.34
0.0233 80.33
0.0266 80.34

0.03 80.34
0.0333 80.34

0.05 80.2
0.0666 80.11
0.0833 80.13

0.1 80.17
0.1166 80.12
0.1333 80.12

0.15 80.13
0.1666 80.15
0.1833 80.13

0.2 80.13
0.2166 80.13
0.2333 80.14

0.25 80.14
0.2666 80.14
0.2833 80.13

0.3 80.15
0.3166 80.15

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1 t\R3'*1 . *^OOv>

1.6667
1.75

1.8333
1.9167

2

2.5

3

3.5
4

4.5

5

5.5

6

6.5
7

7.5

8

8.5

9

9.5

10
11

END

82.4
82.45
82.47
82.46
82.48
82.48
82.49
82.49
82.49
82.49
82.48
82.48
82.48
82.48
82.49
82.49

82.48
82.48
82.48
82.49
82.48
82.49
82.5
82.5
82.5
82.5

82.49
82.5
82.5
82.5
82.5
82.5
82.5
82.5
82.5

82.49
82.5
82.5

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1 58331 >x>OOO

1.6667
1.75

1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10
11

END

80.16
80.16
80.19
80.19
80.19
80.19
80.2

80.21
80.21
80.22
80.23
80.24
80.24
80.26
80.24
on 9*\VJU.LvJ

80.24
80.26
80.31
80.25
80.26
80.27
80.28
80.29
80.32
80.3

80.31
80.31
80.31
80.31
80.31
80.3

80.31
80.3

80.31
80.3

80.31
80.31
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GW-53D

Olin, Wilmington, MA
Slug Test Data

GW-53S GW-53D GW-53S

SE1000B SE1000B
Environmental Logger

08/23 17:08

Unft# 00000 Test* 2

INPUT 2: Level (M)

Reference
Scale factor

82.93
19.75

Offset 0.00

Step#0 08/23 15:08

Elapsed Time

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166

Value

82.92
82.94
82.94
82.94
82.94
82.94
82.94
82.93
82.93
82.93
82.93
82.91
83.53
83.5

83.39
83.3

83.28
83.22
83.17
83.15
83.11
83.09
83.07
83.05
83.04
83.03

83
82.99

Environmental Logger
08/23 17:

Unit* 00000

07

Test# 2

INPUT 1: Level (M)

Reference
Scale factor

80.27
19.94

Offset 0.00

Step#0 08/23 15:08

Elapsed Time

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166

Value
—

80.27
80.27
80.28
80.27
80.27
80.27
80.28
80.27
80.29
80.28
80.3

80.58
80.42
80.41
80.39
80.39
80.38
80.4

80.38
80.38
80.38
80.37
80.37
80.37
80.37
80.36
80.37
80.36

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10

END

82.97
82.93
82.92
82.91
82.91
82.91
82.91
82.92
82.92
82.91
82.91
82.92
82.91
82.92
82.91
82.91
82.92
82.91
82.91
82.92
82.91
82.92
82.92
82.92
82.92
82.93
82.93
82.93
82.93
82.93
82.93
82.93
82.92
82.92
82.93
82.93
82.93

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10

END

80.36
80.34
80.35
80.34
80.33
80.33
80.32
80.32
80.32
80.31
80.31
80.35
80.31
80.31
80.3

80.33
80.29
80.3
80.3
80.3

80.29
80.28
80.28
80.28
80.28
80.28
80.28
80.28
80.27

80.3
80.28
80.28
80.28
80.28
80.29
80.28
80.28
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GW-53D

Olin, Wilmington, MA
Slug Test Data

GW-53S GW-53D GW-53S

Environmental Logger
08/23 17:

Unit* 00000

11

Test* 3

INPUT 2: Level (M)

Reference
Scale factor

82.93
19.75

Offset 0.00

Step#0 08/23 15:20

Elapsed Time

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166

Value

82.93
82.94
82.95
82.94
82.94
82.89
82.08
81.88
82.1

82.44
82.43
82.46
82.51
82.55
82.59
82.62
82.66
82.69
82.71
82.73
82.75
82.77
82.79
82.81
82.81
82.83
82.84
82.85

Environmental Logger
08/23 17:

Unit* 00000

10

Test* 3

INPUT 1: Level (M)

Reference
Scale factor

80.27
19.94

Offset 0.00

Step#0 08/23 15:20

Elapsed Time

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166

Value

80.29
80.29
80.3

80.28
80.29
80.29
80.28
80.29
80.29
80.29
80.29
80.27
80.13
80.12
80.14
80.14
80.14
80.17
80.17
80.15
80.15
80.15 ,.
80.15
80.15
80.18
80.17
80.15
80.17

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1 ^i .k>
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10
11
12
13

END

82.85
82.88
82.9

82.92
82.9

82.91
82.9

82.91
82.9
82.9

82.91
82.9

82.91
82.91
QO Q1Ot.C7 1

82.9
82.91
82.91
82.91
82.92
82.92
82.91
82.91
82.92
82.92
82.92
82.92
82.92
82.92
82.93
82.93
82.92
82.92
82.93
82.93
82.93
82.93
82.92
82.94
82.93

0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1 ^1 .9

1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5
7

7.5
8

8.5
9

9.5
10
11
12
13

END

80.17
80.17
80.17
80.18
80.19
80.19
80.2

80.21
80.21
80.21
80.21
80.22
80.23
80.22
ftn wOU.£.£.

80.22
80.24
80.23
80.23
80.25
80.24
80.25
80.25
80.27
80.26
80.27
80.27
80.26
80.27
80.27
80.28
80.27
80.29
80.27
80.27
80.27
80.27
80.26
80.27
80.27
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Changes in Hydraulic Head, GW-61S
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Changes in Hydraulic Head, GW-61D
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Changes in Head, GW-61-BR
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CLIENT:: 01 in, Ui Islington, MA COMPANY : BOM/SMITH
PROJECT: GO-?07f010Z

OLIM SLUG TESTS, GU61S TEST 1

1.

i

s-
0.1

0.01
0. 0.16 0.32 0.48

Tine (nin)
0.61 0.8

DATA SET:
GU61S-1.DAT
01x19/96

AQUIFER MODEL:
Unconfined
SOLUTIOH METHOD:
Bouwer-Rice

TEST DATA:
H0= 1.02 ft
rc= 0.083 ft
rL1= 0.33 ft

ftL =
b =
H =

10.
42.9
14.7

ft
ft

PARAMETER ESTIMATES:
K = 0.02022 ft/nin
yO = 0.4065 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 17:13:43

TEST DESCRIPTION

Data set GW61S-1.DAT
Output file GW61S-1.OUT
Data set title OLIN SLUG TESTS, GW61S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-61-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.02
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 42.9
Well screen length 10
Static height of water in well... 14.7
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2.33
Constants A, B and C 2.453 , 0.399, 0.000
No. of observations 25

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.0221E-002 ft/min
yO = 4.0646E-001 ft



CLIENT : 01 111, f!A COMPANY : BCH/SHIIH
PROJECT: Dfr-fflff

OLIM SLUG TESTS, GU61S TEST 2

10. H i l l

1.

I
u
u

0.1

0.01
0. 0.18 0.36 0.54

Tine (nin)
0.72 0.9

DATA SET:
GU61S-2.DAT
01/19/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Bouwer-Rice

TEST DATA:
H0= 1.26 ft
r = 0.083 ft
ru= 0.33 ft
L = 10. ft
b = 42.9 ft
H = 14.7 ft

PARAMETER ESTIMATES:
K ^ 0.0215 ft/nin
yO = 0.57 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 17:18:14

TEST DESCRIPTION

Data set GW61S-2.DAT
Output file GW61S-2.0UT
Data set title OLIN SLUG TESTS, GW61S TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-61-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.26
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 42.9
Well screen length 10
Static height of water in well... 14.7
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2.33
Constants A, B and C 2.453 , 0.399, 0.000
No. of observations 29

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

= = ar = = = = = = = = = =± = = =3 = = = = = = = = = ̂ = = = = = = = = = = = = ̂ = s = = = = =s = = = = = = = = = = = = = = ̂ = =::= = := = s= = = != = = = =S£= = s = ;=

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.1500E-002 ft/min
yO = 5.7000E-001 ft



CLIENT: Olin, Wilmington, MA COHPAMV -. Ben/sunn
PROJECT: 00-?07f010Z

OLIM SLUG TESTS, GU61D TEST 1

i.

0.1

u
«
cu
VI

o 0.01

0.001 I I
0. 0.1Z 0.24 0.36

Tine (nin)
0.48 0.6

DATA SET:
GU61D-1.DAT
01/13/96

AQUIFER MODEL:
Unconf itied
SOLUTION METHOD:
Bouuer-Rice

rc=

TEST DATA:
H0= 0.49 ft

0.083 ft
0.33 ft

L"= 7. ft
b = 4Z.9 ft
H = 41.3 ft

PARAMETER ESTIMATES:
K = 0.04818 ft/nin
yO = 0.3857 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/05/95 16:40:36

TEST DESCRIPTION

Data set GW61D-1.DAT
Output file GW61D-1.0UT
Data set title OLIN SLUG TESTS, GW61D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client 01 in, Wilmington, MA
Test date August 1995
Obs. well GW-61-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.49
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 42.9
Well screen length 7
Static height of water in well... 41.3
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2.806
Constants A, B and C 2.183 , 0.345, 0.000
No. of observations 19

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.8181E-002 ft/min
yO = 3.8568E-001 ft



CLIENT : 01 111, l, MA COMPANY: BCH/SfllTH

PROJECT : 00-7074-0102
OLIM SLUG TESTS, GU61D TEST Z

0.1 —

u
uu

a.v>

0.001

0.01 —

0.4 0.8 1.2
Tine (nin)

1.6

DATA SET:
6U61D-Z.DAT
01/19/96

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.57 ft
rc= 0.083 ft
rM= 0.33 ft
L = 7. ft
b = 42.9 ft
H = 41.3 ft

PARAMETER ESTIMATES:
K = 0.03056 ft/min
yO = 0.3746 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/05/95 16:43:1:

TEST DESCRIPTION

Data set GW61D-2.DAT
Output file GW61D-2.0UT
Data set title OLIN SLUG TESTS, GW61D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA.
Test date August 1995
Obs. well GW-61-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.57
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 42.9
Well screen length 7
Static height of water in well... 41.3
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 2.806
Constants A, B and C 2.183 , 0.345, 0.000
No. of observations 30

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 3.0560E-002 ft/min
yO = 3.7458E-001 ft



CLIENT: Olfo, Uilnhigtoii, HA

OLIM SLUG TESTS

i.

0.9

•H
CM

O
^ 0.8

iu
o 0.7

^4
a
M

o

0.6

0.5
0.

1 1 1 1 1 I l l l o lo L I'iW^

0

—

— o

—

—
—

~ I M m i l l i i i i n n
01 0.1 1

Time

(63mJ-o4<Jciiy It

i i i inn

k

10.
(min)

COMPANY: BCH/SHITH

PROJECT: 00-7074-0102

, GU61BR TEST 1

i M i mi
o

MTO o —

"t

—

—

—

—
—

1 1 1 1 MM
100.

DATA SET:
GU61BR.DAT
01/19/96

AQUIFER MODEL:
Conf ined
SOLUTION METHOD:
Cooper et a 1 .

TEST DATA:
H0= 0.75 ft
rc= 0.167 ft
ru= 0.167 ft

PARAMETER ESTIMATES:
T = 2.397E-05 ftz/nin
S =0.01

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

01/19/96 13:17:2'

TEST DESCRIPTION

Data set GW61BR.DAT
Output file GW61BR.OUT
Data set title OLIN SLUG TESTS, GW61BR TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client 01 in, Wilmington, MA
Test date August 1995
Obs. well GW-61-BR

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.75
Radius of well casing 0.167
Radius of wellbore 0 .167
Aquifer saturated thickness 87
Well screen length 20
Static height of water in well... 87
Gravel pack porosity 1
Effective well casing radius 0.167
Effective wellbore radius 0.167
Log (Re/Rw) 4.609
Constants A, B and C 0.000 , 0.000, 4.927
No. of observations 89

= = = = = =: = = = = = = = = = = = = = = = = = := = = =: = = = = = = = = = = = = = = = = = 53 = = = = := = = = := = = =: = —= = = =5 = = = = = = = = = = = = = = = =: =

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 2.3966E-005 ft*2/min
S = l.OOOOE-002



Olin, Wilmington, MA
Slug Test Data

GW-61S

SE1000B
Environmental Logger

08/23 17:12

Unit* 00000 Test* 4

INPUT 1: Level (M)

Reference 76.38
Scale factor 19.94
Offset 0.00

Step#0 08/23 16:06

Elapsed Time Value

GW-61D

SE1000B
Environmental Logger

08/23 17:13

Unit# 00000 Test# 4

INPUT 2: Level (M)

Reference 74.81
Scale factor 19.75
Offset 0.00

Step#0 08/23 16:06

Elapsed Time Value

GW-61BR

SE1000B
Environmental Logger

08/24 17:44

Unit# 00000 Test# 3

INPUT 1: Level (M)

Reference 76.17
Scale factor 19.94
Offset 0.00

Step#0 08/24 15:08

Elapsed Time Value

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

76.36
76.38
76.37
76.39
76.44
76.62
76.94
77.28
77.38
77.32

77

77.01
76.51
76.67
76.64
76.63
76.6

76.59
76.57
76.55
76.54
76.53
76.51
76.51
76.5

76.48

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0,2833

74.82
74.84
74.84
74.85
74.84
74.83
74.83
74.83
74.84
74.84
74.84
75.03
75.31
75.2

75.14

75.09
75.07
75.05
75.02

75

74.98
74.97
74.96
74.95
74.93
74.93

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

81.47
81.48
81.47
81.48
81.48
81.49

81.51
89.98
79.46
82.6

83.88
82.53
82.27
82.1

82.17
82.21
82.22
82.22
82.22
82.22
82.22
82.21
82.22
82.22
82.22
82.22
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GW-61S GW-61D

Olin, Wilmington, MA
Slug Test Data

GW-61BR

END

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

76.48
76.47
76.47
76.44
76.44
76.41
76.4
76.4
76.4
76.4

76.39
76.39
76.38
76.39
76.4

76.39
76.4

76.38
76.39
76.39
76.38
76.39
76.38
76.39
76.39
76.39
76.38
76.38
76.42
76.38
76.38
76.39
76.38
76.38
76.38
76.39

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7

7.5
8

8.5
END

74.92
74.9

74.91
74.86
74.84
74.83
74.82
74.82
74.81
74.82
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.82
74.82
74.82
74.81
74.82
74.82
74.82
74.82
74.82
74.82
74.82
74.82

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10
11
12

13

82.21
82.22
82.21
82.22
82.21
82.22
82.21
82.22
82.22
82.22
82.22
82.21
82.21
82.21
82.22
82.21
82.22
82.21
82.21
82.21
82.21
82.22
82.22
82.21
82.21
82.21
82.21
82.21

82.21
82.21
82.21
82.21
82.2
82.2
82.2
82.2
82.2

82.21
82.2
82.2
82.2

82.2
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Olin, Wilmington, MA
Slug Test Data

GW-61S

SE1000B
Environmental Logger

08/23 17:15

Unit* 00000 Test* 5
INPUT 1: Level (M)
Reference 76.38
Scale factor 19.94
Offset 0.00
Step#0 08/23 16:17

Elapsed Time Value

GW-61D

SE1000B
Environmental Logger

08/23 17:16

Unit# 00000 Test# 5
INPUT 2: Level (M)
Reference 74.81
Scale factor 19.75
Offset 0.00
Step#0 08/23 16:17

Elapsed Time Value

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1
0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166
0.3333

76.39
76.4

76.39
76.4
76.4

76.16
75.13
75.15
75.86
75.59
75.86
75.81
75.92
75.97

76
76.03
76.06
76.09
76.11
76.13
76.15
76.17
76.19
76.2

76.25
76.23
76.24
76.26
76.26

0
0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2
0.2166
0.2333

0.25
0.2666
0.2833

0.3
0.3166
0.3333

74.95
74.84
74.9

74.83
74.74
74.84
74.68
74.24
74.3

74.96
74.41
74.46
74.51
74.5

74.53
74.55
74.57
74.58
74.61
74.62
74.65
74.64
74.65
74.67
74.67
74.68
74.7
74.7
74.7

GW-61BR

END

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43
44

45

82.2
82.19
82.19
82.19
82.19
82.19
82.19
82.19
82.18
82.18
82.19
82.18
82.18
82.18
82.18
82.18
82.18
82.19
82.18
82.18
82.17
82.17
82.18
82.17
82.17
82.2

82.17
82.17

82.18
82.17
82.17
82.17
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GW-61S GW-61D

Olin, Wilmington, MA
Slug Test Data

GW-61BR

0.4167
0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5

1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5
4

4.5

5

5.5

6
6.5

7

7.5

8

8.5

9

9.5

10

11

12

13

14

15

16

76.3
76.33
76.34
76.36
76.36
76.37
76.37
76.36
76.37
76.37
76.37
76.37
76.37
76.37
76.37
76.37
76.38
76.37
76.37
76.37
76.37
76.38
76.37
76.37
76.38
76.38
76.38
76.37
76.38
76.37
76.38
76.38
76.38
76.37
76.37
76.38
76.38
76.38
76.38
76.37
76.37
76.37

0.4167
0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5

1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5
4

4.5

5

5.5

6

6.5
7

7.5

8

8.5

9

9.5

10

11

12

13

14

15

16

74.73
74.75
74.76
74.78
74.79
74.79
74.79
74.79
74.8
74.8

74.81
74.79
74.8
74.8
74.8
74.8
74.8
74.8
74.8
74.8
74.8

74.81
74.81
74.81
74.81
74.81
74.81
74.83
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.81
74.8

74.81

74.81
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Olin, Wilmington, MA
Slug Test Data

GW-61S GW-61D GW-61BR

17 76.37 17 74.81
18 76.38 18 74.81
19 76.37 19 74.81
20 76.37 20 74.81
21 76.38 21 74.82

END END
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Change In Head, GW-62-BR

s

78.8 -T-

78.6 --

78.4 --

78.2 --

78 --

77.8 --

77.6 --

77.4 --

77.2 --

77 --

76.8 --

0.685 0.69 0.695 0.7 0.705

Time

0.71 0.715 0,72



CLIEMT:
I III

J COMPANY: BCM/SMITH

PROJECT : 00-7074-010Z
OLIM SLUG TESTS, GU62BR TEST 1

i.

0.8

0.6 —

0.4 —

0.2 —

0. i i i mill i i i in
o.oi 0.1 1.

Time (nin)

10. 100.

DATA SET:
GU6ZBR.DAT
01/19/96

AQUIFER MODEL:
Confined
SOLUTION METHOD:
Cooper et al.

TEST DATA:
H0= 0.78 ft
rc= 0.167 ft
ru= 0.167 ft

PARAMETER ESTIMATES:
T = 0.001557 ft2/nin
S = 0.0001277

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/05/95 17:19:0(

= = = = = = = = = = K = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =; = = = = = = = = = = = = = = = = = = = = = = = = = :=: = = = = := = = = = = = =

TEST DESCRIPTION

Data set GW62BR.DAT
Output file GW62BR.OUT
Data set title OLIN SLUG TESTS, GW62BR TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-62-BR

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.78
Radius of well casing 0.167
Radius of wellbore 0 .167
Aquifer saturated thickness 101
Well screen length 21.8
Static height of water in well... 100.5
Gravel pack porosity 1
Effective well casing radius 0.167
Effective wellbore radius 0.167
Log (Re/Rw) 4 .592
Constants A, B and C 5.053 , 0.856, 0.000
No. of observations 86

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 1.5573E-003 +/- 1.7001E-004 ft*2/min
S = 1.2768E-004 +/- 1.1990E-004

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics;
Number of residuals 86
Number of estimated parameters.... 2
Degrees of freedom 84
Residual mean -0.004612
Residual standard deviation 0.01462
Residual variance 0.0002139

Model Residuals:

Time Observed Calculated Residual Weight

0.016667
0.033333

0.05
0.066667
0.083333

0.1
0.11667
0.13333

0.15
0.16667
0.18333

0.2
0.21667
0.23333

0.25
0.33333
0.41667

0.5
0.58333
0.66667

0.75
0.83333
0.91667

1
1.0833
1.1667
1.25

1.3333
1.4167

1.5
1.5833
1.6667
1.75

1.8333
1.9167
2.4167
2.9167
3.4167
3.9167
4.4167
4.9167
5.4167
5.9167
6.4167
6.9167

0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.76
0.75
0.76
0.76
0.76
0.76
0.75
0.75
0.74
0.75
0.74
0.74
0.74
0.74
0.74
0.74
0.74
0.73
0.73
0.73
0.73
0.73
0.73
0.73
0.72
0.72
0.7
0.7
0.69
0.68
0.68
0.67
0.66
0.65
0.65

0.77883
0.77806
0.77738
0.77675
0.77614
0.77556
0.77499
0.77444
0.77391
0.77338
0.77286
0.77235
0.77185
0.77135
0.77086
0.76848
0.7662
0.764

0.76185
0.75976
0.7577
0.75569
0.75371
0.75176
0.74983
0.74793
0.74606
0.7442
0.74237
0.74055
0.73875
0.73697
0.7352
0.73345
0.73172
0.72157
0.71183
0.70243
0.69333
0.68448
0.67588
0.66749
0.65929
0.65129
0.64346

-0.018825
-0.018063
-0.017382
-0.016746
-0.016141
-0.015558
-0.014994
-0.014443
-0.013905
-0.013378
-0.012859
-0.022349
-0.011846
-0.011349
-0.010859
-0.0084815
-0.016202
-0.013997
-0.021852
-0.0097571
-0.017705
-0.01569
-0.013708
-0.011756
-0.0098319
-0.0079322
-0.0060556

-0.0142
-0.012365
-0.010549
-0.0087504
-0.0069685
-0.0052027
-0.003452
-0.011716
-0.0015725
-0.011833
-0.002433
-0.0033274
-0.0044835
0.0041239
0.0025147
0.00070542
-0.0012904
0.0065389

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



7.4167
7.9167
8.4167
8.9167
9.4167
9.9167
10.917
11.917
12.917
13.917
14.917
15.917
16.917
17.917
18.917
19.917
20.917
21.917
22.917
23.917
24.917
25.917
26.917
27.917
28.917
29.917
30.917
31.917
32.917
33.917
34.917
35.917
36.917
37.917
38.917
39.917
40.917
41.917
42.917
43.917
44.917

0.64
0.63
0.63
0.62
0.61
0.61
0.59
0.58
0.57
0.55
0.54
0.53
0.52
0.51
0.5
0.49
0.48
0.47
0.46
0.45
0.45
0.44
0.43
0.42
0.42
0.4
0.4
0.39
0.38
0.38
0.37
0.36
0.35
0.34
0.34
0.31
0.3
0.28
0.26
0.25
0.26

0.6358
0.62829
0.62093
0.61371
0.60663
0.59968
0.58614
0.57307
0.56043
0.5482
0.53636
0.52487
0.51374
0.50293
0.49243
0.48223
0.47232
0.46268
0.4533
0.44417
0.43529
0.42664
0.41821
0.41001
0.40201
0.39421
0.38661
0.3792
0.37196
0.36491
0.35803
0.35131
0.34475
0.33835
0.3321
0.326

0.32003
0.31421
0.30852
0.30296
0.29752

0.0042033
0.0017114
0.0090711.
0.006289
0.0033714
0.010324
0.0038589
0.0069296
0.0095666
0.0017964
0.0036424
0.0051251
0.0062631
0.0070734
0.0075712
0.0077705
0.0076842
0.0073244
0.0067021
0.0058276
0.014711
0.01336
0.011785
0.0099934
0.017992
0.0057895
0.013391
0.010805
0.0080356
0.01509
0.011973
0.0086908
0.005248
0.0016497
0.0079004
-0.015995
-0.020033
-0.034209
-0.048518
-0.052958
-0.037524

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 1.5573E-003 ft^2/min
S = 1.2768E-004



Olin, Wilmington, MA
Slug Test Data

GW-62BR

SE1000B
Environmental Logger

08/24 17:46

Unft# 00000 Test# 4

INPUT 1: Level (M)

Reference 77.09
Scale factor 19.94
Offset 0.00

Step#0 08/24 16:29

Elapsed Time Value

0 77.07
0.0033 77.07
0.0066 77.07
0.0099 77.07
0.0133 77.08
0.0166 77.07

0.02 77.08
0.0233 77.09
0.0266 77.1

0.03 76.94

0.0333 78.71
0.05 78.18

0.0666 78.03
0.0833 77.85

0.1 77.83
0.1166 77.83
0.1333 77.83

0.15 77.83
0.1666 77.83
0.1833 77.83

0.2 77.83
0.2166 77.83
0.2333 77.83

0.25 77.83
0.2666 77.83
0.2833 77.82

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1 dififi1 .^ 1 VO

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7

7.5
8

8.5
9

9.5
10
11
12

13

77.83
77.83
77.83
77.83
77.82
77.82
77.81
77.82
77.81
77.81
77.81
77.81
77.81

77.81
77.81

77 R/ / .0

77.8

77.8
77.8
77.8
77.8
77.8

77.79
77.79
77.77
77.77

77.76
77.75
77.75
77.74
77.73
77.72
77.72
77.71
77.7
77.7

77.69
77.68
77.68
77.66
77.65
77.64

14

15

16

17

18

24

25

26

27

28

29

30
31
32
33
^4o*t

35
36
37
38
39
40
41
42
43
44
45

END

77.62
77.61
77.6

77.59
77.58
77.52
77.52

77.51
77.5

77.49
77.49
77.47
77.47

77.46
77.45
77 4*ii / ,tij

77.44
77.43
77.42
77.41
77.41
77.38
77.37
77.35
77.33
77.32
77.33
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Changes In Hydraulic Head, GW-63S

66.8 -r

66.75 --

66.3

11:25:26 11:28:19 11:31:12 11:34:05 11:36:58

Time

11:39:50 11:42:43 11:45:36 11:48:29



Changes in Head, GW-63D

67.2 -T-

67 --

66.8 --

66.6 --

=, 66.4 --

66.2 --

66 --

65.8 --

65.6

11:25:26 11:28:19 11:31:12 11:34:05 11:36:58

Time

11:39:50 11:42:43 11:45:36 11:48:29



CLIENT : Olin, Uilnington, MA COMPANY : BCfl/SniIH
PROJECT: QQ-7074-010Z

OLIM SLUG TESTS, GU63S TEST 1

1.

0.1

u(J

cu
•PH

O 0.01

0.001 I I I I

0. 0.01 0.08 0.12
Tine (nin)

0.16 0.2

DATA SET:
GU63S-1.DAT
01/19/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.2 ft

0.083 ft
0.33 ft

L = 3.5 ft
b = 14.5 ft
H = 3.5 ft

rc=
ru=

PARAMETER ESTIMATES:
K = 0.2833 ft/nin
yO = 0.2057 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 12:03:23

TEST DESCRIPTION

Data set GW63S-1.DAT
Output file GW63S-1.CUT
Data set title OLIN SLUG TESTS, GW63S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA.
Test date August 1995
Obs. well GW-63-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.2
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 14.5
Well screen length 3.5
Static height of water in well... 3.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 1.361
Constants A, B and C 1.915 , 0.267, 0.000
No. of observations 6

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 2.8330E-001 ft/min
yO = 2.0572E-001 ft



CLIENT: 01 111, MlnilM ton, fin COMPANY: BCH/SHITH

PROJECT: 98-7WM1E

OLIN SLUG TESTS, GU63S TEST 2

D
is

pl
ac

em
en

t 
(f

t)
o ©

 
©

 
|_

>
>

h*
 

H
* 

(•
» 

•
©

- M Mi
1 1 1 1 \

0

M M

o

o o

o o

M M

M 1 1 1 1 1 M

0 0

o o o o

o o o

M M I 1 M 1

.4 0.8 1.2 1
Tine (nin)

r i M-

1 1 M
6 2

DATA SET:
GU63S-2.DAT
01/19/96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.27 ft
rc= 0.083 ft
ru= 0.33 ft
L = 3.5 ft
b = 14.5 ft
H = 3.5 ft

PARAMETER ESTIMATES:
K = 0.097 ft/min
yO = 0.17 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 12:11:29

TEST DESCRIPTION

Data set GW63S-2.DAT
Output file GW63S-2.0UT
Data set title OLIN SLUG TESTS, GW63S TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-63-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.27
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 14.5
Well screen length 3.5
Static height of water in well... 3.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 1. 361
Constants A, B and C 1.915 , 0.267, 0.000
No. of observations 39

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 9.7000E-002 ft/min
yO = 1.7000E-001 ft



CLIENT: 01 in, Uilnington, MA COMPANY: BCtl/SMITH

PROJECT : 00-7074-0102
OLIM SLUG TESTS, GU63D TEST 1

i.

u

§
1C

p.
VI

0.1

0.01
0. 0.06 0.12 0.18

Tine (nin)
0.24 0.3

DATA SET:
GU63D-1.DAT
01/19/96

AQUIFER nODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.4 ft
rc= 0.083 ft
ru= 0.33 ft
L = 5. ft
b = 14.5 ft
H = 14.5 ft

PARAMETER ESTIMATES:
K = 0.08931 ft/nin
yO = 0.4461 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 12:18:1S

= = = = = =r = = = = = = =s = = = = = z= = = =: = =r = = = = = i= = = = = = = = = = = = = = = = = =; = = = z= = = = — = = = = = = = = = = = = = = = = = =: = = = =: = = =

TEST DESCRIPTION

Data set GW63D-1.DAT
Output file GW63D-1.0UT
Data set title OLIN SLUG TESTS, GW63D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-63-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.4
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 14.5
Well screen length 5
Static height of water in well... 14.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 .564
Constants A, B and C 0.000 , 0.000, 1.504
No. of observations 15

= =: = = = := = =s = =: = s= = z; = = = = s = ;r = := = :r = = =:=s:= = i£ = =s = = s = =s = = = = = = s: = =s = = = = s= = = — = =: = = — = =: = = = = = = = = = = = = = = = = =

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 8.9308E-002 +/- 3.7037E-003 ft/min
yO = 4.4614E-001 +/- 1..3217E-002 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 15
Number of estimated parameters.... 2
Degrees of freedom 13
Residual mean -0.0004634
Residual standard deviation 0.0133
Residual variance 0.0001769

Model Residuals:

Time Observed Calculated Residual Weight

0.017177
0.034251
0.051429
0.068606
0.08568
0.10286
0.12003
0.13711
0.15429
0.17146
0.18854
0.20571
0.22289
0.23997
0.25714

0.36
0.33
0.3
0.26
0.19
0.15
0.15
0.12
0.11
0.09
0.08
0.06
0.05
0.05
0.04

0.38033
0.32454
0.27667
0.23586
0.20126
0.17157
0.14627
0.12481
0.1064

0.090704
0.077399
0.065982
0.05625
0.047998
0.040918

-0.02033
0.0054598
0.023333
0.024143
-0.01126
-0.021573
0.0037349
-0.0048085
0.0036013

-0.00070444
0.0026008
-0.0059824
-0.0062497
0.0020019

-0.00091817

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 8.9308E-002 ft/min
yO = 4.4614E-001 ft



CLIENT: idj COMPANY .- BCH/SHITH
PROJECT:

OLIM SLUG TESTS, GU63D TEST 2

u
u
u

ft
W

0.1 —

0.01
0.2 0.4 0.6

Time (min)

0.8

DATA SET:
GU63D-Z.DAT
01x19/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Houuer-Rice

TEST DATA:
H0= 1.05 ft

0.083 ft
0.33 ft

L = 5. ft
b = 14.5 ft
H = 14.5 ft

rc=
ru=

PARAMETER ESTIMATES:
K = 0.04885 ftxmin
yO = 0.4003 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 12:23:5E

TEST DESCRIPTION

Data set GW63D-2.DAT
Output file GW63D-2.0UT
Data set title OLIN SLUG TESTS, GW63D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-63-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.05
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 14.5
Well screen length 5
Static height of water in well... 14.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 . 564
Constants A, B and C 0.000 , 0.000, 1.504
No. of observations 30

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 4.4706E-002 +/- 1.9781E-003 ft/min
yO = 3.7520E-001 +/- 7.8652E-003 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 30
Number of estimated parameters.... 2
Degrees of freedom 28
Residual mean 0.001451
Residual standard deviation 0.01847
Residual variance 0 . 0003412

Model Residuals:

Time Observed Calculated Residual Weight

0.003497
0.006891
0.010286
0.013783
0.017177
0.034354
0.051429
0.068606
0.085783
0.10286
0.12003
0.13721
0.15429
0.17146
0.18864
0.20571
0.22289
0.24007
0.25714
0.27432
0.2915
0.30857
0.32575
0.41153
0.49721
0.58289
0.66867
0.75435
0.84003
0.92582

0.3
0.4

0.36
0.35
0.35
0.35
0.32
0.28
0.25
0.24
0.21
0.18
0.16
0.17
0.15
0.14
0.13
0.13
0.11
0.11
0.09
0.09
0.08
0.06
0.04
0.03
0.03
0.02
0.02
0.02

0.36914
0.36336
0.35767
0.3519
0.34639
0.31979
0.29538
0.2727
0.25176
0.23254
0.21469
0.19821
0.18308
0.16902
0.15604
0.14413
0.13306
0.12285
0.11347
0.10476
0.096714
0.089331
0.082472
0.055341
0.037152
0.024942
0.016736
0.011236
0.0075431
0.0050615

-0.069143
0.036638
0.0023304
-0.0018996
0.0036114
0.030207
0.02462
0.007299

-0.0017633
0.0074554
-0.0046901
-0.018206
-0.023075

0.00098116
-0.0060418
-0.0041301
-0.0030639
0.0071531
-0.0034691
0.0052429
-0.006714

0.00066883
-0.002472
0.0046595
0.0028477
0.0050581
0.013264
0.0087641
0.012457
0.014938

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.7394E-002 ft/min
yO = 4.3742E-001 ft



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

01/19/96 14:06:5-,

TEST DESCRIPTION

Data set GW63D-2.DAT
Output file GW63D-2.0UT
Data set title OLIN SLUG TESTS, GW63D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client 01 in, Wilmington, MA
Test date August 1995
Obs. well GW-63-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.05
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 14.5
Well screen length 5
Static height of water in well... 14.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 . 564
Constants A, B and C 0.000 , 0.000, 1.504
No. of observations 30

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.8847E-002 ft/min
yO = 4.0026E-001 ft



GW-63D

OHn, Wilmington, MA
Slug Test Data

GW-63S GW-63D GW-63S

SE1000B
Environmental Logger

08/23 13:51

Unit* 00000 Test* 3

INPUT 2: Level (M)

Reference 66.72
Scale factor 19.75
Offset 0.00

Step#0 08/23 11:28

Elapsed Time Value

0 66.71
0.0033 66.74
0.0066 66.73
0.0099 66.73
0.0133 66.73
0.0166 66.74

0.02 66.73
0.0233 66.73
0.0266 66.72

0.03 66.73
0.0333 66.73

0.05 66.68
0.0666 66.88
0.0833 67.11

0.1 67.07
0.1166 67.04
0.1333 67.01

0.15 66.97
0.1666 66.9
0.1833 66.86

0.2 66.86
0.2166 66.83
0.2333 66.82

0.25 66.8
0.2666 66.79
0.2833 66.77

0.3 66.76
0.3166 66.76

SE1000B
Environmental Logger

08/23 13:49

Unit* 00000 Test* 3

INPUT 1: Level (M)

Reference 66.57
Scale factor 19.94
Offset 0.00

Step#0 08/23 11:28

Elapsed Time Value

0 66.59
0.0033 66.59
0.0066 66.58
0.0099 66.58
0.0133 66.58
0.0166 66.58

0.02 66.59
0.0233 66.57
0.0266 66.58

0.03 66.59
0.0333 66.57

0.05 66.57
0.0666 66.57
0.0833 66.57

0.1 66.57
0.1166 66.58
0.1333 66.57

015 66.57
0.1666 66.66
0.1833 66.79

0.2 66.69
0.2166 66.66
0.2333 66.62

0.25 66.6
0.2666 66.61
0.2833 66.6

0.3 66.59
0.3166 66.59

0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1 WW*1 .0000

1.6667
1.75

1.8333
1.9167

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

END

66.75
66.73
66.73
66.72
66.72
66.72
66.72
66.73
66.73
66.72
66.72
66.73
66.72
66.73
66.72
fifi 7^DO. / O

66.72
66.72
66.72
66.74
66.72
66.73
66.73
66.73
66.74
66.74
66.73
66.75
66.74
66.73
66.73
66.73
66.73
66.74
66.73
66.73
66.73

0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5

1 ^fW*1 .9OOO

1.6667
1.75

1.8333
1.9167

2

2.5

3

3.5
4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

END

66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.61
66.59
66.59
fifi tiQUO.v>9

66.59
66.59
66.59
66.59
66.59
66.59
66.59
66.6
66.6

66.58
66.6

66.59
66.59
66.59
66.61
66.58
66.58
66.59
66.59
66.59
66.59

Page 1 of 2



GW-63D

Olin, Wilmington, MA
Slug Test Data

GW-63S GW-63D GW-63S

SE1000B
Environmental Logger

08/23 13:54

Unit* 00000 Test* 4

INPUT 2: Level (M)

Reference 66.72
Scale factor 19.75
Offset 0.00

Step#0 08/23 11:39

Elapsed Time Value

0 66.73
0.0033 66.74
0.0066 66.75
0.0099 66.69
0.0133 65.97
0.0166 65.68

0.02 66.43
0.0233 66.33
0.0266 66.37

0.03 66.38
0.0333 66.38

0.05 66.38
0.0666 66.41
0.0833 66.45

0.1 66.48
0.1166 66.49
0.1333 66.52

0.15 66.55
0.1666 66.57
0.1833 66.56

0.2 66.58
0.2166 66.59
0.2333 66.6

0.25 66.6
0.2666 66.62
0.2833 66.62

0.3 66.64

SE1000B
Environmental Logger

08/23 13:52

Unit# 00000 Test# 4

INPUT 1: Level (M)

Reference 66.57
Scale factor 19.94
Offset 0.00

Step#0 08/23 11:39

Elapsed Time Value

0 66.59
0.0033 66.6
0.0066 66.48
0.0099 66.32
0.0133 66.35
0.0166 66.4

0.02 66.44
0.0233 66.42
0.0266 66.44

0.03 66.45
0.0333 66.46

0.05 66.48
0.0666 66.51
0.0833 66.53

0.1 66.54
0.1166 66.55
0.1333 66.56

0.15 66.56
0.1666 66.57
0.1833 66.57

0.2 66.57
0.2166 66.57
0.2333 66.57

0.25 66.58
0.2666 66.58

0.2833 66.57
0.3 66.58

0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1 51 **J

1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
END

66.64
66.65
66.67
66.69
66.7
66.7

66.71
66.71
66.71
66.72
66.71
66.71
66.71
66.7

66.72
fifi 71W> f 1

66.71
66.71
66.73
66.72
66.71
66.72
66.71
66.72
66.74
66.73
66.73
66.72
66.71
66.72
66.73
66.72

0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1 5i ,\j
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4

4.5
5

5.5
6

6.5
7

END

66.58
66.58
66.56
66.58
66.57
66.57
66.58
66.57
66.58
66.57
66.57
66.58
66.56
66.58
66.56
66 57uu>o *

66.59
66.57
66.57
66.57
66.57
66.59
66.57
66.58
66.59
66.57
66.57
66.57
66.57
66.57
66.57
66.6
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Changes in Head, GW-64S

68.5 -r

68.4 --

68.3 -

68.2 --

3E

-£- 68.1 --
-o
O
O)a:

•-= 68
o
-o

67.9 --

67.8 --

67.7 --

67.6

10:33:36 10:35:02 10:36:29 10:37:55 10:39:22 10:40:48 10:42:14 10:43:41 10:45:07 10:46:34 10:48:00 10:49:26

Time



Changes in Head, GW-64D

69 -r

68.5 --

68 --

67.5 --

67 --

66.5 --

66

10:33:36 10:36:29 10:39:22 10:42:14 10:45:07

Time

10:48:00 10:50:53 10:53:46 10:56:38



CLIENT:•. Olin, Uilnington, MA COMPANY : BCfl/SHITH
PROJECT : 00-7074-0102

OLIM SLUG TESTS, GU64S TEST 1

1.

-p
u
u
u

p.
(A

0.1

0.01

I I I

J I M
0. 0.06 0.12 0.18

Tine (nin)
0.24 0.3

DATA SET:
GU64S-1.DAT
01/19/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Bouwer-Rice

TEST DATA:
H0= 0.36 ft

0.083 ft
0.33 ft
4. ft

b = 47.5 ft
H = 4. ft

rc=

L =

PARAMETER ESTIMATES:
K = 0.1393 ft/nin
yO = 0.3558 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 12:29:3£

TEST DESCRIPTION

Data set GW64S-1.DAT
Output file GW64S-1.0UT
Data set title OLIN SLUG TESTS, GW64S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-64-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.36
Radius of well casing 0 . 083
Radius of wellbore 0.33
Aquifer saturated thickness 47.5
Well screen length 4
Static height of water in well... 4
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 1.4
Constants A, B and C 1.952 , 0.279, 0.000
No. of observations 12

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.3928E-001 ft/min
yO = 3.5577E-001 ft



CLIENT: 01 in, U i l m i m[ton, HA COMPANY: BCH/SHITH

PROJECT: 88-Wf8WZ

DLIM SLUG TESTS, GU64S TEST 2

i.

^^
•P

sp
la

ce
n

en
t 

(f

0 I-*

«

0.01
0

-1 1 1 1

\

— o\

—

i i i i

\\\

1 1 1 1 M i l l 1 1 1 1-1

-

—

—
—

— \ o o o —

1 1 1 1
0.

\
i i i i

06 0.

o o

K i l l
12 0.

0 0

1 1 1 1 1 1 1 1 1
18 0.24 0 3

Tine (min)

DATA SET:
GU64S-2.DAT
01x19x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.52 ft
rc= 0.083 ft
ru= 0.33 ft
L = 4. ft
b = 47.5 ft
H = 4. ft

PARAMETER ESTIMATES:
K = 0.1723 ftxnin
yO = 0.3695 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

08/31/95 15:48:2(

TEST DESCRIPTION

Data set GW64S-2.DAT
Output file GW64S-2.0UT
Data set title OLIN SLUG TESTS, GW64S TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-64-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.52
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 47.5
Well screen length 4
Static height of water in well... 4
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log(Re/Rw) 1.4
Constants A, B and C 1.952 , 0.279, 0.000
No. of observations 13

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.7226E-001 ft/min
yO = 3.6947E-001 ft



CLIENT: Olin, Uilningtoii, MA COMPANY: BCnVSHIIH

PROJECT: 00-7074-0102

OLIM SLUG TESTS, GU64D TEST 1

i.

+̂>
«M
W

V

u
§ 0.1
uje
"5.
W

>P4

Q

0.01
0

-1 1 1 1

_

\

~~~~

1—

>—

1 1 1 1

0.

1 1 1 1 1 1 1 1 1

V
^v

0 \^

o

1 1 1 1 1 1 1 1 1
06 0.12 0.

1 1 1 1

o
o

\
O >v

1 1 1 1

i i i i-

~^

-

—

—
-

IM 1 1
18 0.24 0 3

Tine (min )

DATA SET:
GU64D-1.DAT
01x19x96

AQUIFER MODEL:
Unconf ined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.32 ft
rc= 0.083 ft
ru= 0.33 ft
L = 7.5 ft
b = 47.5 ft
H = 47.5 ft

PARAMETER ESTIMATES:
K = 0.1144 ftxnin
yO = 0.3718 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/05/95 16:50:1'

TEST DESCRIPTION

Data set GW64D-1.DAT
Output file GW64D-1.OUT
Data set title OLIN SLUG TESTS, GW64D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-64-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.32
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 47.5
Well screen length 7.5
Static height of water in well... 47.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 3 .355
Constants A, BandC 0.000 , 0.000, 1.744
No. of observations 13

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 1.1438E-001 +/- 5.9755E-003 ft/min
yO = 3.7178E-001 +/- 1.4565E-002 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 11
Number of estimated parameters.... 2
Degrees of freedom 9
Residual mean -0.001537
Residual standard deviation 0.01138
Residual variance 0.0001296

Model Residuals:

Time Observed Calculated Residual Weight

0.0167
0.0333
0.05

0.0667
0.0833

0.1
0.1167
0.1333
0.15

0.1667
0.1833

0.28
0.24
0.21
0.16
0.12
0.09
0.07
0.06
0.04
0.03
0.02

0.29604
0.23605
0.18796
0.14967
0.11934
0.095029
0.075669
0.060336
0.048044
0.038256
0.030504

-0.016041
0.003948
0.022037
0.01033

0.00065834
-0.005029
-0.0056693
-0.00033598
-0.0080441
-0.0082564
-0.010504

1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.1438E-001 ft/min
yO = 3.7178E-001 ft



CLIENT: Olin, Uilnhigton, lift COMPANY : BCH/SfllTH

PROJECT: 00-7074-0102

OLIM SLUG TESTS, GU64D TEST 2

i.

V
§ 0.1

P.
(4

0.01

b-l I I I IT I I T l

I I I I

0. 0.08 0.16 0.24
Tine (nin)

0.32 0.4

DATA SET:
GU64D-Z.DAT
01x19/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 1.13 ft
rc= 0.083 ft
ru= 0.33 ft
L = 7.5 ft
b = 47.5 ft
H = 47.5 ft

PARAMETER ESTIMATES:
K = 0.073 ft/nin
yO = 0.497 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/05/95 16:53:33

TEST DESCRIPTION

Data set GW64D-2.DAT
Output file GW64D-2.0UT
Data set title OLIN SLUG TESTS, GW64D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-64-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.13
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 47.5
Well screen length 7.5
Static height of water in well... 47.5
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 3 .355
Constants A, B and C 0.000 , 0.000, 1.744
No. of observations 22

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 7.3000E-002 ft/min
yO = 4.9700E-001 ft



Olin, Wilmington, MA
Slug Test Data

GW-64D GW-64S GW-64D GW-64S

SE1000B
Environmental Logger

08/23 13:44

Unit* 00000 Test# 0

INPUT 2: Level (M)

Reference 68.31
Scale factor 19.75
Offset 0.00

Step#0 08/23 10:35

Elapsed Time Value

0 68.31
0.0033 68.33
0.0066 68.32
0.0099 68.31
0.0133 68.32
0.0166 68.33

0.02 68.31
0.0233 68.35
0.0266 68.32

0.03 68.32

0.0333 68.33
0.05 68.33

0.0666 68.21
0.0833 68.63

0.1 68.59
0.1166 68.55
0.1333 68.52

0.15 68.47
0.1666 68.43
0.1833 68.4

0.2 68.38
0.2166 68.37
0.2333 68.35

0.25 68.34
0.2666 68.33
0.2833 68.37

0.3 68.36
0.3166 68.31

SE1000B
Environmental Logger

08/23 13:43

Unit* 00000 Test#0

INPUT 1: Level (M)

Reference 68.09
Scale factor 19.94
Offset 0.00

Step#0 08/23 10:35

Elapsed Time Value

0 68.09
0.0033 68.1
0.0066 68.11
0.0099 68.11
0.0133 68.1
0.0166 68.1

0.02 68.1
0.0233 68.11
0.0266 68.09

0.03 68.11
0.0333 68.11

0.05 68.1
0.0666 68.09
0.0833 68.09

0.1 68.21
0.1166 68.45
0.1333 68.45

0.15 68.33
0.1666 68.28
0.1833 68.21

0.2 68.18
0.2166 68.15
0.2333 68.13

0.25 68.13
0.2666 68.12
0.2833 68.11

0.3 68.11
0.3166 68.11

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1 t;nT*I .Dooo

1.6667
1.75

1.8333
1.9167

2
2.5

3
3.5

4
4.5

5

5.5
6

6.5
7

7.5
END

68.31
68.3
68.3
68.3

68.29
68.3

68.31
68.3

68.31
68.3
68.3
68.3

68.31
68.31
68.3
fin iDO.O

68.3
68.31
68.31
68.31
68.31
68.31
68.31
68.31
68.31
68.32
68.32

68.32
68.32
68.32
68.32
68.32

0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1 ̂ n îi .0000
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6

6.5
7

7.5
END

68.11

68.1
68.1

68.12
68.12
68.15
68.11
68.11
68.1

68.11
68.11
68.11
68.11
68.12
68.1
CO 1Do. 1

68.11
68.11
68.11
68.1
68.1

68.11
68.1
68.1

68.13
68.12

68.11
68.11
68.11
68.12
68.11
68.12
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Olin, Wilmington, MA
Slug Test Data

GW-64D GVV-64S

SE1000B SE1000B
Environmental Logger Environmental Logger

08/23 13:47 08/23 13:46

Unit* 00000 Test* 1

INPUT 2: Level (M)

Reference 68.31
Scale factor 19.75
Offset 0.00

Unit* 00000 Test* 1

INPUT 1: Level (M)

Reference 68.09
Scale factor 19.94
Offset 0.00

Step#0 08/23 10:43 Step* 0 08/23 10:43

Elapsed Time Value Elapsed Time Value

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

0.3

0.3166

68.32
68.34
68.34
68.33
68.34
68.44
67.6

67.65
67.53
68.02
67.9

68.13
67.34
67.34
67.41

67.69
67.83
67.7

67.78
67.77
67.89
67.76
67.41
67.17
67.19
67.01
67.12

67.15

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

0.3

0.3166

68.12

68.13
68.12
68.12
68.12
68.12
68.11
67.98
67.73
67.6

67.77
67.91
67.99
68.04
68.06
68.08
68.09
68.09
68.1

68.09
68.1
68.1
68.1

68.12
68.11
68.11
68.11
68.1

GW-64D

END

GW-64S

0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5
4

4.5

5

5.5

67.19
67.11
66.75
66.5

66.49
66.49
66.5

66.51
66.5

66.53
66.92
67.47
68.31
68.3

68.34
68.34

68.31
68.35
68.38
68.34
68.32
68.32
68.32
68.32
68.32
68.32
68.32
68.32

0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5

4

4.5

5

5.5

68.1
68.1
68.1

68.11
68.1
68.1
68.1
68.1
68.1
68.1
68.1
68.1
68.1

68.13
68.11
68.1

68.14

68.1
68.1

68.11
68.1
68.1
68.1

68.11
68.11
68.1

68.11
68.1

END
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Olin, Wilmington, MA
Slug Test Data

GW-64D

SE1000B
Environmental Logger

08/23 13:48

Unit* 00000 Test* 2

INPUT 2: Level (M)

Reference 68.31
Scale factor 19.75
Offset 0.00

Step#0 08/23 10:50

Elapsed Time Value

0

0.0033
0.0066
0.0099
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05

0.0666
0.0833

0.1

0.1166
0.1333

0.15
0.1666
0.1833

0.2

0.2166
0.2333

0.25
0.2666
0.2833

0.3

0.3166

68.33
68.35
68.34
68.34
68.34
68.34
68.12
67.2

67.42
67.53
67.78
67.94

67.99
68.04
68.07
68.15
68.14
68.17

68.19
68.17
68.21
68.23
68.25
68.24
68.25
68.26
68.26
68.27

GW-64S GW-64D

END

GW-64S

0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1.4166

1.5

1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3
3.5

4

4.5

68.27
68.29
68.29
68.29
68.3
68.3
68.3
68.3
68.3
68.3

68.29
68.3
68.3
68.3
68.3
68.3

68.29
68.3

68.31
68.3
68.3
68.3

68.31
68.31
68.31
68.31
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Changes In Hydraulic Head, GW-68BR

81 --

80.5 --

80 --

j| 79.5 --

*O
o
£ 79 -
.y
"5

J 78.5 --

78 --

77.5 --

77

13:12:00 13:19:12 13:26:24 13:33:36 13:40:48

Time

13:48:00 13:55:12 14:02:24 14:09:36



CLIENT: Olin, llilnington, MA COMPANY : ECU/SMITH
PROJECT:

OLIM SLUG TESTS, GW68BR TEST 1

1.

0.8 —

0.6

0.4 —

M
•P4

O

O.Z

0.
0.01 100.

SET:
GU68BR.DAT
01/19/96

AQUIFER MODEL:
Conf ined
SOLUTION METHOD:
Cooper et a1.

TEST DATA:
H0= 0.76 ft
rc= 0.167 ft
ru= 0.167 ft

PARAMETER ESTIMATES:
T = 0.0005354 ftz/nin
S = 0.004693

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/05/95 17:37:42

TEST DESCRIPTION

Data set GW68BR.DAT
Output file GW68BR.OUT
Data set title OLIN SLUG TESTS, GW68BR TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-68-BR

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.76
Radius of well casing 0.167
Radius of wellbore 0 .167
Aquifer saturated thickness 65.5
Well screen length 45
Static height of water in well... 65.5
Gravel pack porosity 1
Effective well casing radius 0.167
Effective wellbore radius 0.167
Log (Re/Rw) 4.663
Constants A, B and C 0.000 , 0.000, 8.156
No. of observations 87

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 5.3537E-004 +/- 5.6528E-005 ft*2/min
S = 4.6930E-003 +/- 2.1328E-003

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 87
Number of estimated parameters.... 2
Degrees of freedom 85
Residual mean -0.003371
Residual standard deviation 0.01643
Residual variance 0.0002698

Model Residuals:

Time Observed Calculated Residual Weight

0.0166
0.0333
0.05

0.0666
0.0833

0.1
0.1166 '
0.1333
0.15

0.1666
0.1833

0.2
0.2166
0.2333
0.3167

0.4
0.4833
0.5667
0.65

0.7333
0.8167

0.9
0.9833
1.0667
1.15

1.2333
1.3166

1.4
1.4833
1.5667
1.65

1.7333
1.8167

1.9
2.4
2.9
3.4
3.9
4.4
4.9
5.4
5.9
6.4
6.9
7.4

0.73
0.75
0.75
0.74
0.75
0.74
0.73
0.75
0.63
0.71
0.74
0.74
0.75
0.74
0.74
0.73
0.74
0.73
0.74
0.74
0.73
0.73
0.72
0.73
0.73
0.73
0.72
0.72
0.72
0.72
0.71
0.72
0.71
0.74
0.71
0.7
0.7
0.69
0.68
0.68
0.67
0.67
0.66
0.67
0.65

0.75768
0.75658
0.75571
0.75493
0.75422
0.75356
0.75295
0.75236
0.75179
0.75126
0.75073
0.75021
0.7497
0.74924
0.74686
0.74479
0.74296
0.74111
0.73935
0.73765
0.736
0.7344
0.73285
0.73133
0.72984
0.72839
0.72696
0.72556
0.72418
0.72282
0.72149
0.72017
0.71887
0.71759
0.7102
0.70323
0.6966
0.69025
0.68413
0.67822
0.67249
0.66692
0.6615
0.65621
0.65104

-0.027676
-0.0065825
-0.0057054
-0.014933

-0.0042181
-0.013561
-0.022946
-0.0023571
-0.12179
-0.041258
-0.010732
-0.010213
0.00029699
-0.0092404
-0.0068577
-0.014786
-0.0029572
-0.011114
0.00065302
0.0023541
-0.0059986
-0.0044013
-0.012846
-0.0013267
0.00015755
0.0016115
-0.0069623
-0.0055597
-0.0041821
-0.0028246
-0.011489

-0.00017218
-0.0088716
0.022411

-0.00019608
-0.0032301
0.0033988

-0.00024992
-0.0041341
0.0017772
-0.0024919
0.0030775
-0.0014993

0.01379
-0.0010431

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



7.9
8.4
8.9
9.4
9.9
10.9
11.9
12.9
13.9
14.9
15.9
16.9
17.9
18.9
19.9
20.9
21.9
22.9
23.9
24.9
25.9
26.9
27.9
28.9
29.9
30.9
31.9
32.9
33.9
34.9
35.9
36.9
37.9
38.9
39.9
40.9
41.9
42.9
43.9
44.9
45.9
46.9

0.65
0.65
0.65
0.64
0.63
0.63
0.62
0.61
0.59
0.59
0.58
0.57
0.57
0.57
0.55
0.54
0.54
0.53
0.52
0.52
0.51
0.51
0.5
0.49
0.48
0.49
0.47
0.47
0.46
0.45
0.45
0.44
0.45
0.43
0.43
0.42
0.41
0.43
0.4
0.4
0.4
0.39

0.64599
0.64104
0.6362
0.63144
0.62678
0.61769
0.60891
0.6004
0.59215
0.58414
0.57634
0.56875
0.56135
0.55414
0.54709
0.54021
0.53349
0.52692
0.52049
0.51419
0.50802
0.50198
0.49607
0.49026
0.48457
0.47899
0.47351
0.46813
0.46285
0.45767
0.45258
0.44757
0.44266
0.43783
0.43307
0.4284
0.42381
0.41929
0.41485
0.41047
0.40617
0.40193

0.0040096
0.0089562
0.013803
0.0085572
0.0032228
0.012308
0.01109

0.0095958
-0.0021525
0.0058636
0.0036602
0.0012512
0.008649
0.015864
0.0029071

-0.00021399
0.0065089
0.003083

-0.00048507
0.0058107
0.0019759
0.0080156
0.0039346

-0.00026251
-0.0045717
0.011011
-0.003511
0.001866

-0.0028548
-0.0076705
-0.0025781
-0.0075748
0.0073419
-0.0078256
-0.0030747
-0.0084034
-0.013809
0.010709
-0.014846
-0.010472
-0.0061679
-0.011932

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 5.3537E-004 ftA2/min
S = 4.6930E-003



Olin, Wilmington, MA
Slug Test Data

GW-68BR

SE1000B
Environmental Logger

08/24 17:42

Unit* 00000 Test* 0

INPUT 1: Level (M)

Reference 79.73
Scale factor 19.94
Offset 0.00

Step#0 08/24 13:17

Elapsed Time Value

0 79.68
0.0033 79.68
0.0066 79.67
0.0099 79.67
0.0133 79.67
0.0166 79.69

0.02 79.69
0.0233 79.69
0.0266 79.7

0.03 77.2
0.0333 80.7

0.05 80.77
0.0666 80.75
0.0833 80.39

0.1 80.44
0.1166 80.41
0.1333 80.43

0.15 80.43
0.1666 80.42
0.1833 80.43

0.2 80.42
0.2166 80.41
0.2333 80.43

0.25 80.31

0.2666 80.39
0.2833 80.42

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1
1.0833
1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10
11
12

13

80.42
80.43
80.42
80.42
80.41
80.42
80.41
80.42
80.42
80.41
80.41
80.4

80.41
80.41
80.41

80.4
80.4
80.4
80.4

80.39
80.4

80.39
80.42
80.39
80.38
80.38
80.37
80.36
80.36
80.35
80.35
80.34
80.35
80.33
80.33
80.33
80.33
80.32
80.31
80.31
80.3

80.29

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47

END

80.27
80.27
80.26
80.25
80.25
80.25
80.23
80.22
80.22
80.21
80.2
80.2

80.19
80.19
80.18
80.17
80.16
80.17
80.15
80.15
80.14
80.13
80.13
80.12
80.13
80.11
80.11
80.1

80.09
80.11
80.08
80.08
80.08
80.07
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Changes in Head, GW-73S

69 -r

68.9 -

68.8 -

J 68'7 -

§ 68.6 -
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12:21:36 12:23:02 12:24:29 12:25:55 12:27:22 12:28:48 12:30:14 12:31:41 12:3

Time



69.8 -r

69.6 --

69.4 --

Changes in Head, GW-73D

69.2 --

69 --

68.8 --

68.6 --

68.4 --

68.2

12:20:10 12:23:02 12:25:55 12:28:48 12:31:41

Time

12:34:34 12:37:26 12:40:19



CLIENT: 01 in, Wilmington, MA COMPANY : BCIt/SHIIH
PROJECT:

OLIM SLUG TESTS, GU73S TEST 1

£ 0.1 —

D.

Q

0.01
0.018 0.036 0.054

Tine (ruin)

0.072 0.09

DATA SET:
GU73S-1.DAT
01/19/96

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.39 ft
rc= 0.083 ft
ru= 0.33 ft
L = 10. ft
b = 4Z.8 ft
H = 10.Z ft

PARAMETER ESTIMATES:
K = 0.1946 ft/nin
yO = 0.4003 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 14:57:5£

TEST DESCRIPTION

Data set GW73S-1.DAT
Output file GW73S-1.0UT
Data set title OLIN SLUG TESTS, GW73S TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-73-S

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.39
Radius of well casing 0. 083
Radius of wellbore 0.33
Aquifer saturated thickness 42.8
Well screen length 10
Static height of water in well... 10.2
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 .164
Constants A, B and C 2.453 , 0.399, 0.000
No. of observations 5

= = = = =: = = = = = = :=: = =: = = =::= = = =: = = = = = = = = = = = = = = = = = =::= = = = = = = := = = = = := = = = = = = = = = = = := = = = = = = = =: = = = — = = = =

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.9456E-001 ft/min
yO = 4.0026E-001 ft



CLIENT: OHn, Uiliingtoiij HA COMPAHY:

PROJECT: 88-Wf8WZ

OLIM SLUG TESTS, GU73D TEST 1

0.1 —

0.14 0.28 0.42

Time (nin)
0.56 0.7

DATA SET:
GU73D-1.DAT
01/19/96

AQUIFER MODEL:
Unconfined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.73 ft
rc= 0.083 ft
ru= 0.33 ft
L = 3.5 ft
b = 42.8 ft
H = 4Z.8 ft

PARAMETER ESTIMATES:
X = 0.05508 ft/nin
yO = 0.5016 ft

AQTESOLM



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:00:45

TEST DESCRIPTION

Data set GW73D-1.DAT
Output file GW73D-1.0UT
Data set title OLIN SLUG TESTS, GW73D TEST 1
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-73-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.73
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 42.8
Well screen length 3.5
Static height of water in well... 42.8
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 . 857
Constants A, B and C 0.000 , 0.000, 1.315
No. of observations 22

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 5.5083E-002 +/- 1.4985E-003 ft/min
yO = 5.0162E-001 + /- 7.0239E-003 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 22
Number of estimated parameters.... 2
Degrees of freedom 20
Residual mean -0.001321
Residual standard deviation 0.01153
Residual variance 0 . 000133

Model Residuals:

Time

0.0166
0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
0.2166
0.2333
0.25

0.2666
0.2833
0.3667
0.45

0.5333
0.6167

0.7

Observed

0.47
0.45
0.39
0.4
0.37
0.36
0.32
0.31
0.3
0.28
0.26
0.26
0.24
0.23
0.21
0.19
0.18
0.13
0.09
0.06
0.04
0.02

Calculated

0.47252
0.44495
0.41898
0.39468
0.37165
0.34996
0.32966
0.31042
0.29231
0.27535
0.25929
0.24416
0.22999
0.21657
0.20394
0.19211
0.1809
0.13398
0.099265
0.073546
0.05447
0.040357

Residual

-0.0025166
0.0050547
-0.028983
0.0053228
-0.0016478
0.010038

-0.0096606
-0.00042496
0.0076883
0.0046455
0.00071245
0.015842
0.010006
0.013426
0.0060629
-0.0021065
-0.00089714
-0.0039787
-0.009265
-0.013546
-0.01447
-0.020357

Weight

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 5.5083E-002 ft/min
yO = 5.0162E-001 ft



CLIENT: 01 in, UlIfliiigtoii, t!A COMPANY:

PROJECT: 00-7074-0102

OLIM SLUG TESTS, GU73D TEST 2

1- cr

0.1 -

u
uuId

VI
•pH

o 0.01 —

0.001
0. 0.4 0.8 1.2

Tine (nin)

DATA SET:
GU73D-2.DAT
01/19/96

AQUIFER NODEL:
Unconf ined

SOLUTION METHOD:
Bouuer-R ice

TEST DATA:
H0= 0.8Z ft

0.083 ft
0.33 ft
3.5 ft

b = 42.8 ft
H = 42.8 ft

ru=
L =

PARAMETER ESTIMATES:
K = 0.04673 ft/nin
yO = 0.6064 ft

AQTESOLU



A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

09/01/95 15:02:27

TEST DESCRIPTION

Data set GW73D-2.DAT
Output file GW73D-2.0UT
Data set title OLIN SLUG TESTS, GW73D TEST 2
Company BCM/SMITH
Project 00-7074-0102
Client Olin, Wilmington, MA
Test date August 1995
Obs. well GW-73-D

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.82
Radius of well casing 0.083
Radius of wellbore 0.33
Aquifer saturated thickness 42.8
Well screen length 3.5
Static height of water in well... 42.8
Gravel pack porosity 0.3
Effective well casing radius 0.1936
Effective wellbore radius 0.33
Log (Re/Rw) 2 . 857
Constants A, B and C 0.000 , 0.000, 1.315
No. of observations 31

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K = 4.6731E-002 +/- 7.2443E-004 ft/min
yO = 6.0640E-001 +/- 4.7307E-003 ft

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 31
Number of estimated parameters.... 2
Degrees of freedom 29
Residual mean -0.0004277
Residual standard deviation 0.008634
Residual variance 7.454E-005

Model Residuals:

Time Observed Calculated Residual Weight

0.0167
0.0333
0.05

0.0667
0.0833

0.1
0.1167
0.1333
0.15

0.1667
0.1833

0.2
0.2167
0.2333
0.25

0.2667
0.2833

0.3
0.3834
0.4667
0.55

0.6334
0.7167

0.8
0.8834
0.9667
1.05

1.1334
1.2167

1.3
1.3833

0.57
0.55
0.52
0.49
0.47
0.44
0.43
0.41
0.39
0.36
0.35
0.33
0.32
0.29
0.28
0.27
0.27
0.24
0.19
0.15
0.08
0.1
0.07
0.04
0.05
0.03
0.02
0.02
0.01
0.01
0.01

0.57625
0.54776
0.52052
0.49464
0.47018
0.4468
0.42458
0.40359
0.38352
0.36445
0.34643
0.32921
0.31284
0.29737
0.28258
0.26853
0.25526
0.24256
0.18802
0.14578
0.11303
0.087617
0.067935
0.052674
0.040829
0.031658
0.024546
0.019027
0.014753
0.011439
0.0088691

-0.0062457
0.0022422

-0.00051938
-0.0046354
-0.00018215
-0.0068013
0.0054169
0.006407
0.0064765
-0.0044519
0.0035655
0.00079268
0.0071632
-0.0073711
-0.0025836
0.0014685
0.014744
-0.002563
0.0019823
0.0042175
-0.033035
0.012383
0.0020651
-0.012674
0.0091705
-0.0016578
-0.0045464
0.00097338
-0.0047526
-0.0014387
0.0011309

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.6731E-002 ft/min
yO = 6.0640E-001 ft



GW-73D

Olin, Wilmington, MA
Slug Test Data

GW-73S GW-73D GW-73S

SE1000B
Environmental Logger

08/23 13:57

Unit* 00000 Test* 5

INPUT 2: Level (M)

Reference 69.02
Scale factor 19.75
Offset 0.00

Step#0 08/23 12:21

Elapsed Time Value

0 69.04
0.0033 69.05
0.0066 69.04
0.0099 69.04
0.0133 69.05
0.0166 69.05

0.02 69.04
0.0233 69.03
0.0266 69.07

0.03 69.31
0.0333 69.33

0.05 69.77
0.0666 69.51
0.0833 69.49

0.1 69.43
0.1166 69.44
0.1333 69.41

0.15 69.4
0.1666 69.36
0.1833 69.35

0.2 69.34
0.2166 69.32
0.2333 69.3

0.25 69.3
0.2666 69.28
0.2833 69.27

SE1000B
Environmental Logger

08/23 13:56

Unit* 00000 Test* 5

INPUT 1: Level (M)

Reference 68.63
Scale factor 19.94
Offset 0.00

Step#0 08/23 12:21

Elapsed Time Value

0 68.61
0.0033 68.61
0.0066 68.61
0.0099 68.63
0.0133 68.62
0.0166 68.61

0.02 68.61
0.0233 68.61
0.0266 68.62

003 68.61

0.0333 68.61
0.05 68.61

0.0666 68.61
0.0833 68.63

0.1 68.61
0.1166 68.6
0.1333 68.61

0.15 69
0.1666 68.9
0.1833 68.68

0.2 68.65
0.2166 68.63
0.2333 68.63

0.25 68.58
0.2666 68.61
0.2&33 68.62

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1 A1RRI .1 IDO

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

END

69.25
69.23
69.22
69.17
69.13
69.1

69.08
69.06
69.08
69.03
69.03
69.03
69.02
69.02
69.02
RO noO9.U&

69.02
69.02
69.02
69.02
69.02
69.02
69.02
69.03
69.03
69.03
69.03
69.03
69.03
69.03

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
i A-tKfi1 .*HOO

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2
2.5

3
3.5

4
4.5

5
5.5

END

68.65
68.61
68.61
68.62
68.61
68.61
68.61
68.62
68.62
68.61
68.62
68.61
68.61
68.61
68.61
CQ eo
DO. Oil

68.62
68.61
68.61
68.61
68.61
68.61
68.63
68.61
68.61
68.61
68.61
68.61
68.62
68.61

Page 1 of 2



GW-73D

Olin, Wilmington, MA
Slug Test Data

GW-73S GW-73D GW-73S

SE1000B
Environmental Logger

08/23 14:00

Unft* 00000 Test* 7

INPUT 2: Level (M)

Reference 69.02
ScaJe factor 19.75
Offset 0.00

Step#0 08/23 12:35

Elapsed Time Value

0 69.02
0.0033 69.04
0.0066 69.04
0.0099 69.05
0.0133 69.04
0.0166 69.05

0.02 69.05
0.0233 69.05
0.0266 68.78

0.03 68.34
0.0333 68.2

0.05 68.45
0.0666 68.47
0.0833 68.5

0.1 68.53
0.1166 68.55
0.1333 68.58

0.15 68.59
0.1666 68.61
0.1833 68.63

0.2 68.66
0.2166 68.67
0.2333 68.69

0.25 68.7

0.2666 68.73
0.2833 68.74

SE1000B
Environmental Logger

08/23 13:58

Unit* 00000 Test* 6

INPUT 1: Level (M)

Reference 68.63
Scale factor 19.94
Offset 0.00

Step#0 08/23 12:27

Elapsed Time Value

0 68.61
0.0033 68.63
0.0066 68.62
0.0099 68.62
0.0133 68.63
0.0166 68.61

0.02 68.62
0.0233 68.61
0.0266 68.62

0.03 68.62
0.0333 68.36

0.05 68.26
0.0666 68.63
0.0833 68.61

0.1 68.61
0.1166 68.61
0.1333 68.61

0.15 68.61
0.1666 68.61
0.1833 68.62

0.2 68.62
0.2166 68.61
0.2333 68.62

0.25 68.61

0.2666 68.61
0.2833 68.61

0.3

0.3166
0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1 41££I .**1OO

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5

END

68.75
68.75
68.78
68.83
68.87
68.94
68.92
68.95
68.98
68.97
68.99

69

69

69.01
69.01
CQ nioy.ui
69.02
69.02
69.03
69.02
69.02
69.02
69.02
69.02
69.02
69.04

0.3

0.3166
0.3333
0.4167

0.5

0.5833
0.6667

0.75
0.8333
0.9167

1

1.0833
1.1667

1.25
1.3333
1 A 1 CC.•HDD

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

2.5

3

3.5

4

4.5

5

5.5

6

END

68.61
68.6

68.61
68.61
68.61
68.61
68.61
68.62
68.61
68.61
68.62
68.62
68.62
68.61
68.61
CO CODO.D*£

68.62
68.61
68.61
68.62
68.63
68.61
68.61
68.61
68.61
68.64
68.62
68.61
68.62

68.61
68.61
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Changes in Head, 6W-78S

81.5

81 -t

w

80.5 -
•a
(0
0)
X
o

S•o>.

80 -

79.5 -

79

15:27:22 15:30:14 15:33:07 15:36:00 15:38:53

Time

15:41:46 15:44:38 15:47:31 15:50:24



SLUG78S.XLS

Time

Time

15:29:28
15:29:28
15:29:29
15:29:30
15:29:30
15:29:30
15:29:31
15:29:31
15:29:32
15.29:32
15:29:33
15:29:33
15:29:34
15:29:34
15:29:35
15:29:35
15:29:36
15:29:36
15:29:37
15:29:37
15:29:38
15:29:38
15:29:39
15:29:39
15:29:40
15:29:40
15:29:41
15:29:42
15:29:42
15:29:42
15:29:43
15:29:43
15:29:44
15:29:45
15:29:45
15:29:45
15:29:46
15:29:46
15.29:47
15:29:47
15:29:48
15:29:49
15:29:50
15:29:51
15:29:52
15:29:53
15:29:54
15:29:55
15:29:56
15:29:57
15:29:58
15:29:59
15:30:00
15:30:01
15:30:02
15:30:03
15:30:04
15:30:05
15:30:06
15:30:07
15:30:08
15:30:09

Elapsed
Time
Elapsed
Time

Head

Head

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05
0.0583
0.0666
0.075

0.0833
0.0916

0.1
0.1083
0.1166
0.125

0.1333
0.1416

0.15
0.1583
0.1666
0.175

0.1833
0.1916

0.2
0.2083
0.2166
0.225

0.2333
0.2416

0.25
0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166
0.325

0.3333
0.35

0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

-4.448
-4.448
-4.454
-4.448
.̂461

-4.442
-4.448
-4.448
-4.454
-4.18

-3.794
-3.388
-3.65

-3.862
-3.482
-3.669
-3.819
-3.843
-3.868
-3.893
-3.906
-3.931
-3.956
-3.968
-3.987
-3.999
-4.012
-4.031
-4.049
-4.055
-4.074
-4.08

-4.087
-4.105
-4.118
-4.118
-4.118
-4.13

-4.136
-4.149
-4.155
-4161
-4.18

-4.193
-4.205
-4211
-423

-4.224
-4.236
-4.255
-4.249
-4.261
-4.261
-4.267
-4.261
-4.28
-4.28

-4.292

GW
Elevation
GW
Elevation

80.422
80.422
80.416
80.422
80.409
80.428
80.422
80.422
80.416
80.69

81 .076
81.482
81.22

81.008
81.388
81 .201
81.051
81.027
81.002
80.977
80.964
80.939
80.914
80.902
80.883
80.871
80.858
80.839
80.821
80.815
80.796

80.79
80.783
80.765
80.752
80.752
80.752
80.74

80.734
80.721
80.715
80.709
80.69

80.677
80.665
80.659
80.64

80.646
80.634
80.615
80.621
80.609
80.609
80.603
80.609

80.59
80.59

80.578
4.305 80.565
.4305 80.565
-4.305] 80.565
-4324! 80.546

SE2000
Environmental Logger

02/1906:12

Unit#2K-125 Test 2

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 79S

Reference -4.430
PSI at Ref. 2.345
SG 1 .000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50.000

StepO 18-Feb 15:29:28

Page 1 of 4



SLUG78S.XLS

Time
15:30:10
15:30:11
15:30:12
15:30:13
15:30:14
15:30.15
15:30:16
15:30:17
15:30:18
15:30:19
15:30:20
15:30:21
15:30:22
15:30:23
15:30:24
15:30:25
15:30:26
15:30:27
15:30:28
15:30:40
15:30:52
15:31:04
15:31.16
15:31:28
15:31:40
15.31:52
15:32:04
15:32:16
15:32:28
15-.32-.40
15:32:52
15:33:04
15:33:16
15:33:28
15.33:40
15:33:52
15.34:04
15:34:16
15:34:28
15:34:40
15:34:52
15:35:04
15:35:16
15:35:28
15:35:40
15:35:52
15:36:04

Elapsed
Time

0.7
0.7166
0.7333

0.75

0.7666
0.7833

0.8
0.8166
0.8333

0.85

0.8666
0.8833

0.9
0.9166
0.9333

0.95

0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6

Head
-A324
-4.33
-4.33
-4.33

-4.342
-4.336
-4.348
-4.355
-4.361
-4.355
-4355
-4.361
-4.373
-4.373

-4.38
-4.38
-4.38
-4.38
-4.38

-4.405
-4.398
-4.417
-4.41 1
-4.423
-4417

-4.43
-4.436
-4.442
-4.436
-4436
-4.442
-4.436
-4.442
-4.442
-4.436
-4.442
-4.436
-4.442
-4.442
-4.436
-4442
-4.448
-4.436
-4448
-4442
-4.442
-4.436

GV;
Elevation

80.546
80.54
80.54
80.54

80.528
80.534
80.522
80.515
80.509
80.515
80.515
80.509
80.497
80.497
80.49
80.49
80.49
80.49
80.49

80.465
80.472

i 80.453I
80.459
80.447
80.453
80.44

80.434
80.428
80.434
80.434
80.428
80.434
80.428
80.428
80.434
80.428
80.434!
80.428
80.428
80.434
80.428
80.422
80.434
80.422
80.428
80.428
80.434
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SLUG78S.XLS

Time
15:36:09
15:36:09
15:36:10
15:36.10
15:36:11
15:36:11
15.36:12
15:36:12
15:36:13
15:36:14
15:36:14
15:36:14
15:36:15
15.36:15
15:36:16
15:36:16
15:36:17
15:36:17
15:36:18
15:36:18
15:36:19
15:36:19
15:36:20
15:36:20
15:36:21
15:36:21
15:36:22
15:36:22
15:36:23
15:36:23
15:36:24
15:36:24
15:36:25
15:36:25
15:36:26
15:36:26
15:36:27
15.36:27
15:36:28
15:36:28
15:36:29
15:36:30
15:36:31
15:36:32
15:36:33
15:36:34
15:36:35
15:36:36
15:36:37
15:36:38
15:36:39
15:36:40
15:36:41
15:36:42
15:36:43
15:36:44
15:36:45
15:36.46
15:36:47
15:36:48
15:36:49
15:36:50
15:36:51
15:36:52
15:36:53

Elapsed
Time

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05
0.0583
0.0666
0.075

0.0833
0.0916

0.1
0.1083
0.1166
0.125

0.1333
0.1416

0.15
0.1583
0.1666
0.175

0.1833
0.1916

0.2
0.2083
0.2166
0.225

0.2333
0.2416

0.25
0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166
0.325

0.3333
0.35

0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

Head
-4454
-4.454
-4454
-4.454
-4.461
-5.24

-5.059
-5.408
-5.402
-5.365
-5.352

-5.34
-5.321
-5.296
-5.277
-5.277
-5.271
-5.259
-5.246
-5.234
-5.215
-5.221
-5.215
-5.209
-5.196
-5.196
-5.184
-5 171
-5171
-5.165
-5.134

-5.14
-5.134
-5.128
-5.121
-5.115
-5.115
-5.103
-5.09

-5.103
-5.09

-5.084
-5.072
-5.053
-5.053
-5.04

-5.022
-5.016
-5.009
-5003
-4.991
-4984
-4.972
-Af>59
-4941
-4.941
-4934
-4922
-4.916
-4916
-4.903
-4.897
-4.697
-4.885
-4.878

GW
Elevation

80.416
80.416
80.416
80.416
80.409
79.63

79.811
79.462
79.468
79.505
79.518
79.53

79.549
79.574
79.593
79.593
79.599
79.61 1
79.624
79.636
79.655
79.649
79.655
79.661
79.674
79.674
79.686
79.699
79.699
79.705
79.736

79.73
79.736
79.742
79.749
79.755
79.755
79.767
79.78

79.767
79.78

79.786
79.798
79.817
79.817

79.83
79.848
79.854
79.861
79.867
79.879
79.886
79.898
79.91 1
79.929
79.929
79.936
79.948
79.954
79.954
79.967
79.973
79.973
79.985
79.992

SE2000
Environmental Logger

02/1906:13

Unit#2K-125 Test 2

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 79S

Reference -4.430
PSI at Ref. 2.345
SG 1 .000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50.000

Stepl 35479

Elapsed Time INPUT 1

0.65010417
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SLUG78S.XLS

Time
15:36:54
15:36:55
15:36:56
15:36:57
15:36:58
15:36:59
15:37:00
15:37:01
15:37:02
15:37:03
15:37:04
15:37:05
15:37:06
15:37:07
15:37:08
15:37:09
15:37:21
15:37:33
15:37:45
15:37:57
15:38:09
15:38:21
15:38:33
15:38:45
15:38:57
15:39:09
15:39:21
15:39:33
15:39:45
15:39:57
15:40:09
15:40:21
15:40:33
15:40:45
15:40:57
15:41:09
15:41:21
15:41:33
15:41:45
15:41:57
15:42:09
15:42:21
15:42:33
15:42:45
15:42:57
15:43:09
15:43:21
15:43:33
15:43:45
15:43:57
15:44:09
15:44:21
15:44:33
15:44:45
15:44:57
15:45:09
15:45:21
15:45:33
15:45:45
15:45:57
15:46:09
15:47:09
15:48:09
15:49:09

Elapsed
Time

0.75
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

8
8.2
8.4
8.6
8.8

9
9.2
9.4
9.6
9.8
10
11
12
13

Head
-4S78
-4366
-4.872

-4.86
-4.847
-4.853
-4.853
-4.335
-4828
-4.835
-4.828
-4.616
-4.822
-481
-4.81

-4.304
-4.747
-4.716
-4.685
-4.66

-4.635
•4.61

-4.617
-4.598
-4.585
-4.567
-4.567
-4.56

-4.548
-4.542
-4.535
-4.542
-4.535
-4.529
-4.529
-4.517
-4.523
-4.511
-4.S23
-4.504
-4.511
-4.504
-4.498
-4b11
-4.498
-4498
-4 498
-4.492
-4498
-4.504
-4.492
-4.486
-4.486
-4.486
-4.486
-4.479
-4.479
-4.479
-4.473
-4486
-4.473
-4.467
-4.467
-4.473

GW
Elevation

79.992
80.004
79.998
80.01

80.023
80.017
80.017
80.035
80.042
80.035
80.042
80.054
80.048
80.06
80.06

80.066
80.123
80.154
80.185
80.21

80.235
80.26

80.253
80.272

, 80.285
80.303
80.303

80.31
80.322
80.328
80.335
80.328
80.335
80.341
80.341
80.353
80.347
80.359
80.347
80.366
80.359
80.366
80.372
80.359
80.372
80.372
80.372
80.378
80.3721

80.366
80.378
8O384J
80.384
80.384
80.384
80.391
80.391
80.391
80.397

i 80.384
80.397
80.403
30.403

I 30.397
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78SIN.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/12/9712:11
TEST DESCRIPTION

Data set 78S IN. DAT
Output file 78SIN.OUT
Data set title Positive Displacement Slug Test - GW-78S
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.98
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 9
Well screen length 9
Static height of water in well... 9
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 3-.054
Constants A, B and C 0.000, 0.000, 2.776
No. of observations 95

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1 .2900E+001 ft/day
yO= 7.1461E-001 ft

Page 1



78SOUT.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/12/97 13:28
TEST DESCRIPTION

Data set 78S OUT.DAT
Output file 78SOUT.OUT
Data set title Negative Displacement Slug Test - GW-78S
Company Smith Technology
Project... 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well.. .. 1.06
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 9
Well screen length 9
Static height of water in well... 9
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 3.054
Constants A, B and C 0.000, 0.000, 2.776
No. of observations 121

ANALYTICAL METHOD

Bouwer-Rice (Unconfmed Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 4.0138E+000 ft/day
yO = 8.9268E-001 ft

Page 1



CLIENT: 01 in Corporation : Snith Technology
PROJECT: 66-7074-9102

Positiue Displacement Slug Test - GW-78S

i.

e.i

u(J0
p.
M

0.31

8.001

o o o o

0. 0.8 1.6 Z.4
Tine (nin)

3.Z

DATA SET:
78S_IN.DAT
93X1Z/97

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.98 ft
rc= 0.0833 ft
rw= 0.167 ft
L = 9. ft
b = 9. ft
H = 9. ft

PARAMETER ESTIMATES:
K = 1Z.9 ft/day
yO = 0.7146 ft

AQTESOLU



CLIENT: 01 in Corporation COMPANY: Smith Technology
PROJECT: 00-7974-0182

Megatiue Displacement Slug Test - GU-78S

i.

3.1 —

a,
M

0.01
0. 0.8 1.6 2.4

Tine (nin)
3.2

DATA SET:
78S_OUT.DAT
03/12/97

AQUIFER MODEL:
Unconf ined

SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 1.06 ft
rc= 0.0833 ft
r = 0.167 ft
L = 9. ft
b = 9. ft
H = 9. ft

PARAMETER ESTIMATES:
K =4.014 ft/day
yO = 0.8927 ft

AQTESOLU



Changes in Head, GW-79S

80.5

77

14:49:55 14:52:48 14:55:41 14:58:34 15:01:26

Time

15:04:19 15:07:12 15:10:05 15:12:58



SLUG79S.XLS

Time

14:51:44
14:51:44
14:51:45
14:51:45
14:51:46
14:51:46
14:51:47
14:51:47
14:51:48
14:51:48
14:51:49
14:51:49
14:51:50
14:51:50
14:51:51
14:51:52
14:51:52
14:51:52
14:51:53
14:51:53
14:51:54
14:51:54
14:51:55
14:51:55
14:51:56
14:51:56
14:51:57
14:51:57
14:51:58
14:51:58
14:51:59
14:51:59
14:52:00
14:52:00
14:52:01
14:52:01
14:52:02
14:52:02
14:52:03
14:52:04
14:52:04
14:52:05
14:52:06
14:52:07
14:52:08
14:52:09
14:52:10
14:52.11
14:52:12
14:52:13
14:52:14
14:52:15
14:52:16
14:52:17
14:52:18
14:52:19
14:52:20
14:52:21
14:52:22
14:52:23
14:52:24

Elapsed
Time Head

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05
0.0583
0.0666
0.075

0.0833
0.0916

0.1
0.1083
0.1166
0.125

0.1333
0.1 41 6

0.15
0.1583
0.1666
0.175

0.1833
0.1916

0.2
0.2083
0.2166
0.225

0.2333
0.2416

0.25
0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166
0.325

0.3333
0.35

0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166

-2.612
-2.606
-2.612
-2.618
-2.618
-2.618
-2.631
-2.624

GW
Elevation

78.778
78.784
78.778
78.772

l_ 78.772
78.772
78.759
78.766

-2.618 78.772
-0.923 1 80.467
-1 .683
-1.87

-2.169
-2.712
-2.805
-2.394

79.707
79.52

79.221
78.678
78.585
78.996

-2.506 1 78.884
-2.444
-2.444
-2.45

-2.456

78.946
78.946
78.94

78.934
-2.437 78.953
-2.444

-2.45
-2.45
-2.45

-2.456
-2.462
-2.462
-2462
-2.469
-2.462
-2.481
-2.469
-2.469
-2.481
-2.481
-2.481
-2.494

-2.5
-2.494

-2.5
-2.494

78.946
78.94
78.94
78.94

78.934
78.928
78.928
78.928
78.921
78.928
78.909
78.921
78.921
78.909
78.909
78.909
78.896
78.89

78.896
78.89

78.896
-2.512| 78.878

-2.5
-2.506
-2.512
-2.506
-2.518
-2.512
-2.518
-2.531
-2.531
-2.537
-2.531
-2.543
-2.631
-2.543

0.6333 -2 543
0.65 -2.55

0.6666
14:52:251 0.6833
14:52:26 0.7
14:52:27 0.7166

-2556
-2.562
-2b56
-2.556

78.89
78.884
78.878:
78.884
78.872
78.878
78.872
78.859
78.859
78.853
78.859
78.847
78.859
78.847
78.847

78.84
78.834
78.828

SE2000
Environmental Logger

02/1906:07

Unit#2K-125 Test 1

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 79S

Reference -2.600
PSI at Ref. 3.561
SG 1 .000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50 000

StepO 18-Feb

i

78.834
78.834
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SLUG79S.XLS

Time
14:52:28
14:52:29
14:52:30
14:52:31
14:52:32
14:52:33
14:52:34
14:52:35
14:52:36
14:52:37
14:52:38
14:52:39
14:52:40
14:52:41
14:52:42
14:52:43
14:52:44
14:52:56
14:53:08
14:53:20
14:53:32
14:53:44
14:53:56
14:54:08
14:54:20
14:54:32
14:54:44
14:54:56
14:55:08
14:55:20
14:55:32
14:55:44
14:55:56
14.56:08
14:56:20
14:56:32
14:56:44
14:56:56
14:57:08
14:57:20
14:57:32
14:57:44
14:57:56
14:58:08
14:58:20
14:58:32
14:58:44
14:58:56
14.59.08
14:59:20
14:59:32
14:59:44
14:59:56
15:00:08
15:00:20
15:00:32
15:00:44
15:00:56
15:01:08
15:01:20
15:01:32
15:01:44

Elapsed
Time

0.7333
0.75

0.7666
0.7833

0.8
0.6166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

8
8.2
8.4
8.6
8.8

9
9.2
9.4
9.6
9.8
10

Head
-2.562

-2.55
-2.575
-2.581
-2.562
-2.568
-2.581
-2.568
-2.575
-2.587
-2.575
-2.593
-2.581
-2.587
-2.S93
-2.587

-2.6
-2.6
-2.6

-2.612
-2.618
-2618
-2.618
-2.618
-2.618
-2631
-2.624
-2.631
-2.631
-2.624
-2.631
-2.624
-2.624
-2.631
-2.631
-2.618
-2.631
-2.618
-2.624
-2.631
-2.631
-2.631
-2.624
-2.618
-2618
-2624
-2606j
-2.631
-2618
-2.624
-2.618
-2.618
-2624
-2.631
-2.618
-2.624
-2.624
-2.624
-2.637
-2.624
-2.031
-2618

GW
Elevation

78.828
78.84

78.815
78.809
78.828
78.822
78.809
78.822
78.815
78.803
78.81 51

78.797
78.809
78.803
78.797
78.803
78.79

r 78.79
78.79

78.778
78.772
78.772
78.772
78.772
78.772
78.759
78.766
78.759
78.759
78.766
78.759
78.766
78.766
78.759
78.759
78.772
78.759
78.772
78.766
78.759
78.759
78.759
78.766
78.772
78.772
78.766
78.784
78.759
78.772
78.766
78.772
78.772
78.766
78.759
78.772
78.766
78.766
78.766
78.753
78.766
78.759
78.772
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SLUG79S.XLS

Time
15:02:01
15:02:01
15:02:02
15:02:03
15:02:03
15:02:03
15:02:04
15:02:04
15:02:05
15:02:06
15:02:06
15:02:06
15:02:07
15:02:07
15:02:08
15:02.08
15:02:09
15:02:09
15.02:10
15:02:10
15:02:11
15:02:12
15:02:12
15:02:12

Elapsed
Time

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05
0.0583
0.0666
0.075

0.0833
0.0916

0.1
0.1083
0.1166
0.125

0.1333
0.1416

0.15
0.1583
0.1666
0.175

0.1833
0.1916

15:02:13 0.2
15:02:13 0.2083
15:02:14
15:02:15
15:02:15
15:02:15
15:02:16
15:02:16
15:02:17
15:02:18
15:02:18
15:02:18
15:02:19
15:02:19
15:02:20
15:02:20
15:02:21
15:02:22
15:02:23
15:02:24
15:02:25
15:02:26
15:02:27
15:02:28
15:02:29
15:02:30
15:02:31
15:02:32
15:02:33
15:02:34
15:02:35
15:02:36
15:02:37
15:02:38
15:02:39
15:02:40
15:02:41
15:02:42
15:02:43

0.2166
0.225

0.2333
0.2416

0.25
0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166
0.325

0.3333
0.35

0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
15:02.44 0.7166
15:02:45 0.7333

Head
-2624
-2631
-2.624
-2.631
-3965
-4.065
-3379
-3.479
-3.379
-3335

GW
Elevation

78.766
78.759
78.766
78.759
77.425
77.325
78.011
77.91 1
78.011
78.055

-:.273| 78.117
-3229
-3.186
-3.123
-3.104
-3.061
-3.03

-2.998
-2.98

-2.974
-2.936
-2.311
-2.693

-2.88

78.161
78.204
78.267
78.286
78.329
78.36

78.392
78.41

78.416
78.454
78.479
78.497
78.51

-2.874 1 78.516
-2.855
-2.849
-2.843

-2.83
-2-83

-2.824
-2.83

-2.824
-2.818

78.535
78.541
78.547
78.56
78.56

78.566
78.56

78.566
78.572

-2.824 78.566
-2.818
-2.824
-2.811
-2.818
-2.818

78.572
78.566
78.579
78.572
78.572

-2.818 78.572
-2.81 8 L 78.572
-2.818
-2.81 1
-2.811
-2.818
-2.805
-2.305
-2818
-2.811
-2.799
-2.805
-2.799
-2305
-2.305
-2.805
-2.799
-2.799
-2.793
-2.787
-2. '87
-2.793
-2 799
-2^93
-2793

78.572
78.579
78.579
78.572
78.585 !

78.585 ;
78.572
78.579
78.591
78.585
78.591
78.585
78.585
78.585
78.591
78.591
78.597
78.603
78.603
78.597
78.591
78.597
78597

SE2000
Environmental Logger

02/1906:09

Unit#2K-125 Test 1

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 79S

Reference -2.600
PSI at Ref. 3.561
SG 1.000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50.000

Stepl 18-Feb

Elapsed Time INPUT 1

15:02:01
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SLUG79S.XLS

Time
15:02:46
15:02:47
15:02:48
15:02:49
15:02:50
15:02:51
15:02:52
15:02:53
15:02:54
15:02:55
15:02:56
15:02:57
15:02:58
15:02:59
15:03:00
15:03:01
15:03:13
15:03:25
15:03:37
15:03:49
15:04:01
15:04:13
15:04:25
15:04:37
15:04:49
15:05:01
15:05:13
15:05:25
15:05:37
15:05:49
15:06:01
15:06:13
15:06:25
15:06:37
15:06:49
15:07:01
15:07:13
15:07:25
15:07:37
15:07:49
15:08:01
15:08:13
15:08:25
15:08:37
15:08:49
15:09:01
15:09:13
15:09:25
15:09:37
15:09:49
15:10:01
15:10:13
15:10:25
15:10:37
15:10:49
15:11:01
15:11:13
15:11:25
15:11:37
15:11:49
15:12:01

Elapsed
Time

0.75

0.7666
0.7833

0.8
0.8166
0.8333

0.85

0.8666
0.8833

0.9
0.9166
0.9333

0.95

0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

8
8.2
8.4
8.6
8.8

9
9.2
9.4
9.6
9.8
10

END

Head
-2.793
-2.799
-2.793
-2.787
-2.793
-2.787
-2.78

-2.787
-2.793
-2787
-2787
-2.78

-2.787
-2.787
-2.787
-1 787
-2768
-2.743
-2.724
-2.712
-2.693
-2687
-2.681
-2662
-i.674
-2.662
-2.662
-2.656
-2.656
-2.656
-2.649
-2.643
-2.637
-2.631
-2.637
-2.643
-2.549
-2.G49
-2.631
-2.631
-2.631
-2.624
-2 631
-2.624
-2.624
-2.631
-2.618
-2.618
-; 518
-2.631
-2.631
-2.631
-2.618
-2.631
-2.624
-2624
-2.624
-2.624
-2.618
-2.618
-2.612

GW
Elevation

78.597
78.591
78.597
78.603
78.597
78.603
78.61

78.603
78.597
78.603
78.603

78.61
78.603
78.603
78.603
78.603
78.622
78.647
78.666
78.678
78.697

| 78.703
78.709
78.728
78.716
78.728
78.728
78.734
78.734
78.734
78.741
78.747
78.753
78.759
78.753
78.747
78.741
78.741
78.759
78.759
78.759
78.766
78.759
78.766
78.766
78.759
78.772
78.772
78.772
78.759
78.759
78.759
78.772
78.759
78.766
78.766
78.766
78.766
78.772
78.772
78.778
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79SIN.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/12/97 13:35
TEST DESCRIPTION

Data set 79S IN.DAT
Output file 79SIN.OUT
Data set title Positive Displacement Slug Test - GW-79S
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.689
Radius of well casing 0.0833
Radius of wellbore . 0167
Aquifer saturated thickness 10
Well screen length 10
Static height of water in well... 10
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 3.138
Constants A B and C . 0 000 0 000 2 985
No. of observations 72

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.6468E+000 ft/day
yO= 2.1788E-001 ft

Page 1



79SOUT.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/13/978:48
TEST DESCRIPTION

Data set 79S OUT.DAT
Output file 79SOUT.OUT
Data set title Negative Displacement Slug Test - GW-79S
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 1.453
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 10
Well screen length 10
Static height of water in well... 10
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 3.138
Constants A, B and C 0.000, 0.000, 2.985
No. of observations 120

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 6.4844E-001 ft/day
yO= 2.231 2E-001 ft

Page 1



CLIENT: Olfo Corporation COMPANY: Smith Technology
PROJECT: 00-7074-0102

Negatiue Displacement Slug Test - GU-79S

1.

g 0.1
u

fi-

o.oi

o.ooi

UUOUU UU

0. O.Z 0.4 0.6
Tine (nin)

0.8 1.

DATA SET:
79S_OUT.DAT
03x12/97

AQUIFER HODEL:
Unconf ined
SOLUTION NETHOD:
Bouuer-Rice

TEST DATA:
H0= 1.453 ft
rc= 0.0833 ft
rw= 0.167 ft
L = 10. ft
b = 10. ft
H = 10. ft

PARAMETER ESTIMATES:
K = 0.6484 ft/day
yO = 0.2231 ft

AQTESOLU



CLIENT:: Olin Corporation COMPANY.- Snitli Technology
PROJECT: 09-7674-0102

Fositiue Displacement Slug Test - GU-79S

i.

0.1

I
uu
S,
"P.v>

0.01

0.001

M i i \ \

i i i I i i i i I i i i i
0. 0.2 0.4 0.6

Tine (win)

0.8 1.

DATA SET:
79S_IN.DAT
03/12/97

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATA:
H0= 1.689 ft
rc= 0.0833 ft
ru= 0.167 ft
L = 10. ft
b = 10. ft
H = 10. ft

PARAMETER ESTIMATES:
K =6.647 ft/day
yO = 0.2179 ft

AQTESOLU



Changes in Head, GW-85D

80.5

80

CO

c 79.5

re
o>

3
E
•D

79

78.5

i
9:30:14 9:33:07 9:36:00 9:38:53 9:41:46 9:44:38 9:47:31 9:50:24 9:53:17

Time



SLUG85D.XLS

Time

Time

9.32.18
9:32:18
9:32:19
9:32:19
9:32:20
9:32:20
9:32:21
9:32:21
9:32:22
9:32:22
9:32:23
9:32:23
9:32:24
9:32:24
9:32:25
9:32:26
9:32:26
9:32:26
9:32:27
9:32:27
9:32:28
9:32:29
9:32:29
9:32:29
9:32:30
9:32:30
9:32:31
9:32:31
9:32:32
9:32:32
9:32:33
9:32:33
9:32:34
9:32:34
9:32:35
9:32:35
9:32:36
9:32:36
9:32:37
9:32:37
9.32:38
9:32:39
9:32:40
9:32:41
9:32:42
9:32:43
9:32:44
9:32:45
9:32:46
9:32:47
9:32:48
9:32:49
9:32:50
9:32:51
9:32:52
9:32:53
9:32:54
9:32:55
9:32:56
9:32.57
9:32:58
9:32:59
9:33:00

Elapsed
Time
Elapsed
Time

Mead

Head

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05
0.0583
0.0666
0.075

0.0833
0.0916

0.1
0.1083
0.1166

0.125
0.1333
0.1416

0.15
0.1583
0.1666
0.175

0.1833
0.1916

0.2
0.2083
0.2166
0.225

0.2333
0.2416

0.25
0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166
0.325

0.3333
0.35

0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7

-7.66
-7.66

-7.666
-7.672
-7.666
-7.666
-7 666
-7.678
-7.678
-7.684
-7.691
-7.684
-7.684
-7.691
-7.691
-7.684
-7.691
-7.691
-7.691
-7.697
-7.697
-7.728
-7.703
-7.728
-7.691

-7.66
-7.709
-7.217
-7304
-7.229
-7.167
-7.111
-6.918
-7.123
-7.335
-7173
-7.435
-7448
-7.566
-7.666
-7.684
-7.709
-7.716
-7.722
-7.734
-7.728
-7.722
-7.728
-7.716
-7722

GW
Elevation
GW
Elevation

79.58
79.58

79.574
79.568
79.574
79.574
79.574
79.562
79.562
79.556
79.549
79.556
79.556
79.549
79.549
79.556
79.549
79.549
79.549
79.543
79.543
79.512
79.537
79.512
79.549
79.58

79.531
80.023
79.936
80.011
80.073
80.129
80.322
80.117
79.905
80.067
79.805
79.792
79.674
79.574
79.556
79.531
79.524
79.518
79.506
79.512
79.518
79.512
79.524
79.518

-7.722I 79.518
-7722
-7 728
-7722
-7728
-7.728
-7.741
-7.734
-7.734
-7734
-7.734
-7728
-7.734

79.518
79.512
79.518
79.512
79.512
79.499
79.506
79.506
79.506
79.506
79.512
79.506

SE2000
Environmental Logger

02/1911:05

Unit#2K-125 Test 3

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 85

Reference -7.660
PSIatRef. 10.850
SG 1.000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50.000

StepO 19-Feb 9:32:18

Page 1 of 4



SLUG85D.XLS

Time
9:33:01
9:33:02
9:33:03
9:33:04
9:33:05
9:33:06
9:33:07
9:33:08
9:33:09
9:33:10
9:33:11
9:33:12
9:33:13
9:33:14
9.33:15
9:33:16
9:33:17
9:33:18
9:33:30
9:33:42
9:33:54
9:34:06
9:34:18
9:34:30
9:34:42
9:34:54
9:35:06
9:35:18
9:35:30
9:35:42
9:35:54
9:36:06
9:36:18
9:36.30
9:36:42
9:36:54
9:37:06
9:37:18
9:37:30
9:37:42
9:37:54
9:38:06
9:38:18
9:38:30
9:38:42
9.38:54
9:39:06

Elapsed
Time

0.7166
0.7333

0.75
0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

Head
-7.728
-7.722
-7.728
-7.728
-7.734
-7.728
-7.741
-7.734
-7.741
-7741
-7.734
-',.734
-7.728
-7.741
-7.741
-7.734
-7741
-7.741
-7.722
-7.722
-7.703
-7697
-7703
-7.697
-7.697
-7.684
-7684
-7.684
-7.684
-7.672
-7.691
-7.672
-7.684
-7.672
-7.666
-7.66

-7.666
-7.666
-7.666
-7.672
-7.672
-766

-7.866
-7.666
-7.666
-7666
-7.66

GW
Elevation

79.512
79.518
79.512
79.512
79.506
79.512
79.499
79.506
79.499
79.499
79.506
79.506
79.512
79.499
79.499
79.506
79.499
79.499
79.518
79.518
79.537
79.543
79.537
79.543
79.543
79.556
79.556
79.556
79.556
79.568
79.549
79.568
79.556
79.568
79.574
79.58

79.574
79.574
79.574
79.568
79.568
79.58

79.574
79.574
79.574
79.574

79.58
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SLUG85D.XLS

Time
9:39:08
9:39:08
9:39:09
9:39:10
9:39:10
9:39:10
9:39:11
9:39:11
9:39:12
9:39:13
9:39:13
9:39:13
9:39:14
9:39:14
9:39:15
9:39:15
9:39:16
9:39:16
9:39:17
9:39:17
9:39:18
9:39:19
9:39:19
9:39:19
9:39:20
9:39:20
9:39:21
9:39:22
9:39:22
9:39:22
9:39.23
9:39:23
9:39:24
9:39:24
9:39:25
9:39:25
9:39:26
9:39:26
9:39:27
9:39:27
9:39:28
9:39:29
9:39:30
9:39:31
9:39:32
9:39:33
9:39:34
9:39:35
9:39:36
9:39:37
9:39:38
9:39:39
9:39:40
9:39:41
9:39:42
9:39:43
9:39:44
9:39:45
9.39:46
9:39:47
9:39:48
9:39:49
9:39:50
9:39:51
9:39:52
9:39:53

Elapsed
Time

0
0.0083
0.0166
0.025

0.0333
0.0416

0.05
0.0583
0.0666
0.075

0.0833
0.0916

0.1
0.1083
0.1166
0.125

0.1333
0.1416

0.15
0.1583
0.1666
0.175

0.1833
0.1916

0.2
0.2083
0.2166
0.225

0.2333
0.2416

0.25
0.2583
0.2666
0.275

0.2833
0.2916

0.3
0.3083
0.3166
0.325

0.3333
0.35

0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.75

Head
-7.678
-7 666
-7.672
-7.666
-7.666
-7.666
-7.666
-7672
-7.672
-7678
-7.672
-7.678
-7.678
-7684
-8.638
-9.075
-8.626
-8.42
-8.32

-8.183
-8.09

-8.027
-7.934
-V 884
-7.834
-7.797
-7.778
-7.753
-7.747
-7741
-7.722
-7.722
-7.709
-7709
-7722
-7.716
-7.716
-7.722
-7.722
-7.722
-7.716
-7.728
-7.741
-7.734
-7.734
-7.734
-7.728
-7.728
-7.728
-7.728I
-7.728

GW
Elevation

79.562
79.574
79.568
79.574
79.574
79.574
79.574
79.568
79.568
79,562
79.568
79,562
79.562
79.556
78.602
78,165
78.614
78.82
78.92

79.057
79.15

79.213
79.306
79.356
79.406
79.443
79.462
79.487
79.493
79.499
79.518
79.518
79.531
79.531
79.518
79.524
79.524
79.518
79.518
79.518
79.524
79.512
79.499
79.506
79.506
79.506
79.512
79.512
79.512
79.512
79.512

-7.734 i 79.506
-7728
-7.722
-7734
-7 /34
-7.734
-7.734
-7.728
-7.734
-7 "28
-7.728
-7.734
-7.722
-7.722
-7.741

79.512
79.518
79.506
79.506
79.506
79.506
79.512
79.506
79.512
79.512
79.506
79.518
79.518
79.499

SE2000
Environmental Logger

02/1911:06

Unit#2K-125 Tests

Setups: INPUT 1

Type Level (F)
Mode Surface
I.D. 85

Reference -7.660
PSIatRef. 10.850
SG 1.000
Linearity 0.000
Scale factor 19.754
Offset -0.046
Delay mSEC 50.000

Stepl 19-Feb

Elapsed Time INPUT 1

9:39:08
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Time
9:39:54
9:39:55
9:39:56
9:39:57
9:39:58
9:39:59
9:40:00
9:40:01
9:40:02
9:40:03
9:40:04
9:40:05
9:40:06
9:40:07
9:40:08
9:40:20
9:40:32
9:40:44
9:40:56
9:41:08
9:41 .20
9:41:32
9:41:44
9:41:56
9:42:08
9:42:20
9:42:32
9:42:44
9:42:56
9:43:08
9:43:20
9:43:32
9:43:44
9:43:56
9:44:08
9:44:20
9:44:32
9:44:44
9:44:56
9:45:08
9:45:20
9:45:32
9:45:44
9:45:56
9:46:08
9:46:20
9:46:32
9:46:44
9.46:56
9:47:08
9:47:20
9:47:32
9:47:44
9:47:56
9:48:08
9:48:20
9:48:32
9:48:44
9:48:56
9:49:08
9:50:08
9:51 :08

Elapsed
Time

0.7666
0.7833

0.8
0.8166
0.8333

0.85
0.8666
0.8833

0.9
0.9166
0.9333

0.95
0.9666
0.9833

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4
4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

6
6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

8
8.2
8.4
8.6
8.8

9
9.2
9.4
9.6
9.8
10
11
12

END

Head
-7.. '34
-'• . '34
-1. .'34
-7741
-7.734
-7.734
-7.734
-7.741
-7734
--' V34
-7.734
-7.734
-7.734
-7.741
-7741
-7.728
-7709
-7.709
-7709
-7.691
-7.S97
-7.691
-7.691
-7.684
-7.691
-7.684
-7.0578
-7.684
-7 684
-7672
-7.672
-7.678
-7.672
-7.666
-7.666
-^678
-•" u78
-7672
-7.666
-7.678
-7.672
-7.672
-7.666
-7.672
-7.672
-7666
-7.672
-7.672
-7.672
-7.672
-7.666
-7.G66
-7.672
-7.666
-7672
-7.672
-7672
-7.666
-7.672
-7.66

-7.647
-7.66

GW
Elevation

79.506
79.506
79.506
79.499
79.506
79506
79.506
79.499
79.506
79.506
79.506
79.506
79.506
79.499
79.499
79.512
79.531
79.531
79.531
79.549
79.543
79.549
79.549
79.556
79.549
79.556
79.562
79.556
79.556
79.568
79.568
79.562
79.568
79.574
79.574
79.562
79.562
79.568
79.574
79.562
79.568
79.568
79.574
79.568
79.568
79.574
79.568
79.568
79.568
79.568
79.574
79.574
79.568
79.574
79.568
79.568
79.568
79.574
79.568

79.58
79.593
79.58
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85DIN.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/13/9710:03
TEST DESCRIPTION

Data set 85D IN.DAT
Output file 85DIN.OUT
Data set title Positive Displacement Slug Test - GW-85D
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.81
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 85.48
Well screen length 10
Static height of water in well... 85.48
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 4.421
Constants A, B and C 0.000, 0.000, 2.985
No. of observations 47

==== ==== = = = ====:= = === = = ====== = === ================ ========== ===== ======= = ===::

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K= 1.3097E+002+/- 1.6726E+001 ft/day
yO= 8.1699E-001 +/- 7.9498E-002 ft

======

Page 1



85DIN.OUT

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals 20
Number of estimated parameters.... 2
Degrees of freedom 18
Residual mean -0.002326
Residual standard deviation 0.05589
Residual variance 0.003123

Model Residuals:

Time Observed Calculated Residual Weight

0.0084 0.605 0.62909 -0.024092 1
0.0167 0.393 0.48592 -0.092915 1
0.025 0.555 0.37532 0.17968 1

0.0334 0.293 0.289 0.0039968 1
0.0417 0.28 0.22323 0.056772 1

0.05 0.162 0.17242 -0.010423 1
0.0584 0.062 0.13277 -0.070767 1
0.0667 0.044 0.10255 -0.058551 1
0.0834 0.019 0.060993 -0.041993 1

0.1 0.012 0.036389 -0.024389 1
0.1167 0.006 0.021643 -0.015643 1
0.1667 0.006 0.0045677 0.0014323 1

0.2 0.012 0.0016208 0.010379 1
0.2167 0.006 0.00096399 0.005036 1
0.2334 0.006 0.00057334 0.0054267 1

0.25 0.006 0.00034206 0.0056579 1
0.2834 0.006 0.000121 0.005879 1
0.4667 0.006 4.0361 E-007 0.0059996 1
0.9334 0.006 1.9939E-013 0.006 1
1.1334 0.006 3.9556E-016 0.006 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1 .7500E+002 ft/day
yO= 8.1699E-001 ft

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»
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85DOUT.OUT

A Q T E S O L V R E S U L T S
Version 2.01

Developed by Glenn M. Duffield
(c) 1988-1995 Geraghty & Miller, Inc.

3/12/97 14:01

TEST DESCRIPTION

Data set 85D OUT.DAT
Output file 85SOUT.OUT
Data set title Negative Displacement Slug Test - GW-85D
Company Smith Technology
Project 00-7074-0102
Client Olin Corporation

Units of Measurement
Length ft
Time min

Test Well Data
Initial displacement in well 0.966
Radius of well casing 0.0833
Radius of wellbore 0.167
Aquifer saturated thickness 85.48
Well screen length 10
Static height of water in well... 85.48
Gravel pack porosity 0.3
Effective well casing radius 0.115
Effective wellbore radius 0.167
Log(Re/Rw) 4.421
Constants A, B and C 0.000, 0.000, 2.985
No. of observations 109

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.0380E+002 ft/day
yO= 1.1648E+OOOft

««««««««««««««««««««»»»»»»»»»»»»»»»»»»»»
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CLIENT: 01 in Corporation COMPANY: forth Technology
PROJECT:

Fositiue Displacement Slug Test - GU-85D

i.

e.i

u

o.ei

0.001
0. 0.2 0.4 0.6

Tine (nin)
0.8 1.

DATA SET:
85D_IN.DAT
03x13/97

AQUIFER flODEL:
Unconf ined
SOLUTION METHOD:
Bouwer-Rice

TEST DATA:
H6= 0.81 ft
rc= 0.0833 ft
rM= 0.167 ft
L = 10. ft
b = 85.48 ft
H = 85.48 ft

PARAMETER ESTIMATES:
K =175. ft/day
yO = 0.817 ft

AQTESOLU



CLIENT: 01 in Corporation Smith Technology
PROJECT: 06-7074-9102

Positive Displacement Slug Test - GU-85D

i.

0.1
JO

"S.

o.ei i i i I I I I I I I I I I I I I I I I I I I
0. 0.2 0.4 0.6

Tine (nin)
0.8 1.

DATA SET:
85D_IN.DAT
03/12/97

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouwer-Rice

TEST DATA:
H0= 0.742 ft
rc= 0.0833 ft
rw= 0.167 ft
L = 10. ft
b = 85.48 ft
H = 85.48 ft

PARAMETER ESTIMATES:
K =152. ft/day
yO = 3.452 ft

AQTESOLU



CLIENT: 01 in Corporation COMPANY: Suit!) Technology
PROJECT: W-Wf81K

Negatiue Displacement Slug Test - GU-85D

i.

Q.I

a
M

0.01

0.001

OOO O_ OOOO-O O OOO OOO OOOOO

0. O.Z 0.4 0.6
Tine (ruin)

0.8 1.

DATA SET:
85D_OUT.DAT
03/12x97

AQUIFER MODEL:
Unconfined
SOLUTION METHOD:
Bouuer-Rice

TEST DATA:
H0= 0.966 ft
rc= 0.0833 ft
ru= 0.167 ft
L = 10. ft
b = 85.48 ft
H = 85.48 ft

PARAMETER ESTIMATES:
K =103.8 ft/day
yO = 1.165 ft

AQTESOLU
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Appendix H
Groundwater Flow Monitoring Report

The following are corrections to the attached report prepared by KV Associates, Inc.
These changes have been incorporated into the data and analysis presented in the
Supplemental Phase II Investigation Report.

• Page 12, states that the monitored intervals are referenced as depths measured
from the top of casing of each well. Although this is correct for GW-27S, the
reference for all the rest of the wells is the ground surface.

• Table 1, "Depth below TOC" should be "Depth below ground surface" for all wells
except GW-27S.

Table 1 and Groundwater Flow Worksheet, the vector resolution performed for
GW-27S at a depth of 17.5 feet was performed incorrectly; the corrected direction
of flow is 194°.

• Table 1, omits a duplicate measurement from GW-27D at a depth of 28 feet. The
duplicate reading is a direction of 310° at a rate of 0.36 feet/day.

Table 2, "Depth" should be "Depth below ground surface" for all wells except
GW-62BR which was referenced to the top of casing.

• Table 2, units of "Peak Time" not shown should be listed as "Sec" (seconds).

• Table 2, flow values for GW-62BR at a depth of 80.5 feet, for "Peak Time" 49.5
and 46.8 seconds should be omitted due to displacement effects caused by the
packer system.

• Table 2, "Calibration Curve Direction" for GW-62BR at a depth of 100 feet for
"Peak Time" 57.8 seconds should be "Down" to reflect the negative (-26) "Peak
Temperature".

• Table 2, "Peak Temperature" value for GW-68BR at a depth of 55 feet for "Peak
Time" 1.5 minutes should be negative (-2).
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1.00 INTRODUCTION

K-V Associates, Inc. (K-V) has completed this report at the
request of Smith Environmental Technologies Corporation
(Smith) of Plymouth Meeting, PA (Smith Project Number 00-
7074-0102), and pursuant to the contract signed by Smith and
K-V dated on November 6, 1995.

Field work for this project was completed on November 8, 9,
10, 12, 13, 14 and 15 of 1995 at the Olin Corporation
facilities located at 51 Eames Street in Wilmington, MA.
This location shall hereafter be referred to as the Site.

This work consisted of evaluating horizontal flow direction
and horizontal velocity for groundwater in twenty-one (21)
groundwater monitoring wells at and in the vicinity of the
Site and at various depths. Additionally, four (4) open
borehole groundwater monitoring wells were evaluated for
vertical velocities at various depths.

2.00 HEAT PULSE TECHNOLOGY - GENERAL THEORY

Electronic groundwater flow measurement is based upon thermal
transmission within a porous solid under the influence of
interstitial liquid flow. The controlling factors are: 1)
the thermal conductance of the solid and liquid phases; 2)
the surface area of the solid phase; 3) the thermal transfer
coefficient of the liquid phase, and, 4) the rate of movement
of the liquid phase.

For example, with a porous solid phase of glass beads with
distilled water, the thermal conductivity of the glass is
about 0.023 cal/(s) (cm) (C/cm) while that of the water is
0.0014 cal/(s) (cm) (C/cm). The principal heat transfer
occurs between the zones of contact of the glass beads, which
are small points surrounded by a thin interface of water.
The slightest movement of the liquid during the period of
heat transfer can profoundly influence the conductance.

The GeoFlo flowmeter creates a heat pulse which is
transmitted through the porous matrix. Any net movement of
the interstitial water mass creates a thermal conductance
bias which is linearly proportional to the rate of flow
(Kerfoot, 1988). To expand the dynamic range of the
flowmeter, calibration has been modified to include time-of-
travel with heat magnitude. The resulting dynamic flow
measurement range expands over 106 units.

The Geoflometer probe's heat source is surrounded by eight
thermistors. Each thermistor is linked to another
directionally opposing thermistor making four pairs. The
instruments operate by emitting a transient, short duration,
point source of heat. The heat pulse is carried
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preferentially in one direction by the movement of soil pore
water, thus causing a temperature differential between the
pairs of thermistors around the circumference of the probe.

By using the rotary channel selector switch, relative thermal
difference between any pair of thermistors can be measured
and displayed by channel on the control box. Each channel
measures the relative thermal difference between a given
pair. The sign, plus or minus (+ or -), of the displayed
value indicates which of the two thermistors is reading the
higher temperature.

For example, if thermistor +1 is sensing more heat than its
pair, thermistor -6, the display will be a positive value
indicating flow (heat) in the direction of thermistor +1.
Conversely, should thermistor -9 sense more heat than
thermistor +4 then, the display will be a negative value
indicating flow towards thermistor -9.

In a no-flow condition the center of the expanding heat ring
remains stationary and all thermistors see the same
temperature rise with time. There is no net difference
between pairs. In a flow condition the center of propagation
is displaced in the direction of flow. Refer to Figure 1.

The propagation of the heat wave is much faster than that of
the water - it's rise and decay short lived also. The effect
of even a very slow flow rate is magnified greatly. A
quantitative value varying linearly with the flow may be
acquired after a specific time interval. The optimum time
interval for a given heater output and thermistor radius is
based on the heat conductivity of the glass bead packing.
Refer to Appendix A for Technical Publication Material.

3.00 THE K-V GEOFLOW METERS

The Geo Flowmeters, manufactured by K-V Associates, Inc. of
Falmouth, Massachusetts, are a portable field instrument
utilizing heat pulse technology to determine ground water
flow direction and velocity. It can be used in saturated
soils or open boreholes and within a variety of diameters.

The instruments used during this investigation were a Model
40 GEOFLOW Groundwater Flowmeter for horizontal flow
direction and velocity evaluation and a Model 90 GEOFLOW
Groundwater Flowmeter for the evaluation vertical flow
velocities. The Model 40 instrument consists of a control
box linked by a cable to a probe. The Model 90 consists of
computer controller linked to an interface module linked by a
cable to the probe. Refer to Figure 2 and Figure 3.

The units may be powered by re-chargeable gelcell batteries.
The field probe for the Model 90 is only 1.75 inches in
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In the NO FLOW condition (i.e. there is no water head potential), Fig. a , the
center of the expanding heat ring remains stationary. All thermistors see the same
temperature rise with time and there is no net difference between opposed pairs of
thermistors.

In the FLOW condition, Fig. b , the center of propagation is displaced in the
direction of flow, at the flow rate of the water. The propagation rate of the heat wave is
much faster than the water; its rise and decay short lived also. The effect of even a very
slow flow rate is thus magnified greatly. •

NO FLOW FLOW

Figure 3.

maximum heat
*• *-

thermistor

heat source

Figure b.

FIGURE 1 Schematic Illustrating FLOW / NO FLOW Conditions
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FIGURE 2 Schematic of the Model 40 Components
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PACKER OPERATION

CABLE REEL

CLOCKWISE = CLOSE

COUNTERCLOCKWISE = OPEN

MALE
CONNECTOR

FEMALE
CONNECTOR

CABLE

GRAPHIC RECORDER

FIGURE 3 Schematic of the Model 90 Components
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diameter, ideally suitable for three (3) inch through nine
(9) inch diameter open boreholes. The Model 40 probe is
suitable for two (2) inch through nine (9) inch boreholes.
Available pneumatic packers used to isolate vertical flow
inflate to a maximum of 10 inches.

4.00 METHODS AND .PROCEDURES

4.10 FLOWMETER CALIBRATION

In order to calibrate the Model 40, the appropriate probe-
packer combination is placed inside a one-foot length of
slotted, PVC well screen, a Timco .010 slot in this case,
intended to match the screen type used at the Site.

The PVC screen with the probe and packer was then placed in a
10 inch diameter flow chamber. The chamber was filled with a
fine to medium sand intended to match the aquifer formation
material expected in the glacial till and outwash deposits
observed in the subsurface at the Site.

A known flow regime is stabilized within the flow chamber and
the instrument's relative machine readings (RMR) are plotted
versus the known velocity within the chamber. Usually, this
is done for a minimum of three varying flow rates in order to
establish a calibration curve to convert RMR to field flow
(in ft/d) over a range of flow velocities. Refer to Figure 4
for a calibration chamber schematic for the Model 40, and
Figure 5 for a sample calibration curve.

By duplicating the well installation found in the field
within the flow chamber, the calibration procedure corrects
for hydraulic conductivity differences between the sand pack

), the packer contact (kp), and the glass bead packing
). The resistance to flow unique to the slot width (.010

inch) and configuration was automatically compensated for
(Kerfoot, 1986; ASTM 963). Refer to Appendix B for the
calibration curve for the Model 40.

For calibration of the Model 90 Geoflo Meter, the unit is
placed in a .1 meter (4 inch) ID diameter PVC tube with
through flow circulated by a peristaltic pump. Recordings
are performed under no flow (i.e. less than .1 cc/min) and
rates ranging up to 2.0 liters/minute.

For use in open boreholes, a one-dimensional array of heater
and temperature sensors is placed in a .3m (1 ft.) long small
diameter (2.54 or 1.0 inch diameter) tube. The tube is then
fitted with a base for the 4 or 6 (uninflated) diameter
pneumatic packer.
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SLOTTED PVC SCREEN

FILTER

FUZZY PACKER

METE RED FLOW PUMP

6". FLOW TUBE
FILLED WITH
FORMATION MATERIAL

' ' V

FIGURE 4 Calibration Chamber Schematic For the Model 40
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Flow results are given in units of volume (cc/min) which can
be converted to vertical velocity by dividing by the
cross sectional area of the borehole. Refer to Appendix C
for the calibration curve for the Model 90.

4.20 EQUIPMENT SET-DP

The probe for the Model 40 is inserted into a "fuzzy packer"
(packer) which is filled with glass beads. The packer is of a
diameter which matches the inside diameter of the borehole
being examined and attaches to the probe with two set screws.
The glass beads are of a diameter which approximates in size
the natural aquifer formation material. This set up provides
a porous medium which facilitates communication between pore
water movement within the formation and the probe's
thermistors.

The probe/packer is lowered into the well by five (5) or ten
(10) foot aluminum rods which join together by snap buttons.
Care must be taken to insure that the probe is situated
within the slotted portion of the screen. It is necessary to
know the well construction details before heading to the
field. A grip wrench is used to hold the aluminum rods at the
desired depth.

Once the probe is set at the proper depth, it must be
oriented. To facilitate this, a compass is attached to the
snap button of the top most rod. The compass is then oriented
north-south. The snap buttons along the rods ensure that the
pair of thermistors numbers plus one (+1) and minus six (-6)
on the probe are also lined up north-south. The probe is now
ready for use.

4.30 EQUIPMENT OPERATION

Prior to initiating the heat pulse, readings for each channel
should be monitored at short intervals until a stable display
is observed. Values should be within +10, however, they may
be larger with a grater sensitivity setting. Initial values
for the four channels are recorded on a Ground Water Flow
Worksheet in Column A. Subsequent to this the START button is
pushed to initiate the heat pulse. The ampere meter on the
control box will monitor the electrical output to the heater.
The LCD panel will flash to indicate that a measurement cycle
is in progress.

The rotary switch on the control box selects which channel
(or pair of thermistors) is being read and displayed.
The flow direction is indicated by sign (plus or minus) and
flow rate is indicated as relative numerical differences on
the LCD (liquid crystal display) as the rotary switch is
moved from channel to channel.
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When the beeper sounds, approximately one minute and forty
seconds after the heat pulse, values from respective channels
are immediately recorded in the "end" column B. The RESET
button can be pressed to silence the beeper.

Next, the probe must be rotated one hundred and eighty
degrees (180 ") and oriented to the south direction. The
probe must be left to stabilize for at least fifteen minutes
before continuing to allow the heat to dissipate and
groundwater flow to re-establish. It is suggested that the
fuzzy packer be raised and lowered several times in order to
help the heat dissipate.

After fifteen minutes the cycle is repeated and the readings
are recorded in the second set of columns on the Groundwater
Flow Worksheet. For each channel or thermistor pair, Column B
is subtracted from Column A and the result is placed in
Column C from the first set of readings. Column E is
subtracted from Column D and the result is placed in Column S
from the second set of readings. Then Column S is subtracted
from Column N and divided by 2. This result is recorded in
Column F. Each reading in Column F is then divided by the
largest absolute value from this column and the result placed
n Column G.

Number in Column G can be drawn as vectors on the circular
diagram on the right side of the worksheet - the largest
value being 1. Starting at the end of the largest vector,
connect the vectors head to tail, maintaining their
respective lengths and directions. A line drawn from the
center through the head of the last vector will intersect the
outermost circle of the paper at a degree reading
representing the principal direction of flow. Refer to
Figure 6 for a completed, sample of the Groundwater Flow
Worksheet.

When the instrument is used in open core borings. No packer
is used and the prongs of the probe are inserted directly
into the soil and readings taken as before. If the bottom of
the hole consists of clay, placement of the probe may be
difficult since the rods may bend. When the probe is rotated
to the south, it is suggested that the probe first be pulled
completely from the hole, sediment removed from between the
prongs of the probe, the probe rotated and then placed back,
down the hole.
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GROUNDWATER FLOW WORKSHEET
FOR 180° ROTATIONAL DATA MEASUREMENTS

Table of LCD Readout

-N N

•>1/-6

.2A7

-3/-S

-4/-9

*5/-10|

..

-,

-3

M

-5

-Jo,

• sal .»«

•«6) -<9

. T>

• 4

• ? •

.9

Operator: _ _ J -

Slalion: "

Dale: .

Time: 1:05 PM

I ocalion.-.- Non""- ""•

Soil fnnriitinnt' V.cdiiim send. «o-.> - ->v» l

Depth to Measurement: 10 ft

ROTATE PROBE 180' AT SAME DEPTH

1-»-S 0 E S F G

N-S
2

• 36

• 53

• 50

• 2(

0

/

/"Id

Use of Table
COLUMN G - Divide each reading

in column f by the largest absolute value.
Draw these S vectors on the circle chart
according to the scale provided (i.e. strong-
est vector • 1.00).

Coiine Test Shows Uniform Flow
Vector end .11

points will clouly
fit a circle in-
scribed about the
longest vector.
Values in column G
will approximate vector
lengths shown at right.

Form iO5 available from your local K-V Associates, Inc. dealer.

Copyright 1981 K-V ASSOCIATES, INC.. Falmoulh'. MA 03S40

FIGURE 6 Sample Groundwater Flow Worksheet

Vtclor Reiolution lo Determine Direction
1. Use KVA Vector Addition Program (or Tl • SB / 59 and HP41C

calculator!.
OR
2. Solve graphically by placing 5 individual vector tegmentt

sequentially head to tail. (Set manual for detailed instructions).

Velocity Determination
Refer to your calibration curve of readout versus preferred units

of flow (e.g. feet per day). n,chin« Heading . 10 tine* transport

vtloeity

[ Direction: 52° Velocity: .59ft/d
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The velocity of the groundwater can also be computed as
follows:

Nc x FL = feet/day through (VG) glass beads

Where: Nc = Calibration number

FL = Largest value in the Column F (worksheet)

Then, using the ratio:

.30 P=

Where: .30 = the void space of the glass beads

VG = feet/day through glass beads

Vs = feet/day through the soil

Ps = porosity of soil calculated by filling a graduated
cylinder with 25 ml of water and then dumping soil
into the water until the soil height reaches 25
ml. Then dividing the difference by the old
measurement (25 ml) to compute void space.

5.00 PROJECT FIELD RESULTS

Groundwater flow measurements were conducted at, and in the
vicinity of, the Olin Site in Wilmington, Massachusetts. A
series of 21 monitoring wells, in 11 different areas spanning
over a one-half mile region, were evaluated. The Model 40
Groundwater Flow Meter was used in shallow and deep, slotted,
pyc screened, monitoring wells. Two separate probes were used
with the Model 40 in order to expedite the work. The Model 90
Borehole Flowmeter was used in four open rock boreholes.

Table 1 and Table 2 present a summary of results. The
accompanying site map includes groundwater flow direction and
rate plotted as vectors. The number included with each vector
indicates the depth below Top of Casing. Refer to Section
5.10 for a discussion of the results. Refer to Appendix D for
a copy of the groundwater flow worksheets.
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Hell f

GW27S

GW27D

GW62S

GW62M

GW62D

GW44S

-

GW44D

GW43S

GW43D

GW45S

Depth
ft.BTOC

15
12.5
12,5
17.5

23
26
28

13
13
7
7

37
37
33
33

68
68
64
64

5.5
13
13
17
17

58
58
63
63

1
1
15
15

27
27
32
32

15
15
19
19

TABLE 1

°MN /
Direction

263° W
358° N
141° SE
200° SW

230° SW
255° SW
275° W

335° NW
351° N
359° N
348° N

221° SW
220° SW
229° SW
214° SW

96° E
89° E
93° E
85° E

41° NE
356° N
7° N
46° NE
38° NE

87° E
81° E
205° SW
250° SW

315° NW
323° NW
330° WNW
296° NNW

78° ENE
118° ESE
75° ENE
80° ENE

223° SW
220° SW
200° SSW
220° SW

Rate
ft./d

1.8
1.0
2.15
1.34

.6

.54
1.36

.84

.80

.44

.31

1.78
1.42
13.8
18.0

.45

.69

.62

.47

.07

.22

.17

.35

.27

1.02
.10

2.8
.47

3.45
3.41
2.40
2.95

1.4
1.1
4.2
3.2

2.83
3.10
2.02
2.64

Comments

x8 sensitivity
Unstable
Duplicate

Duplicate

Duplicate
Duplicate

Duplicate

Duplicate

In casing

Duplicate

Duplicate

First reading
Duplicate
First reading
Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate
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Table 1 Continued

Well #

GW45D

GW42S

GW42D

GW58D

GW58S

GW50D

GW50S

GW30DR

GT6S

GT6D

Depth
ft.BTO C

55
55
60
60

16
16
12
12

41.5
41.5
36.5
36.5
36.5

77
77
72
72

25
25
21
21

37.5
37
32.5
32.5

8
8
12
12

37
37
33
33

7
7

25
25
29
29

°MN /
Direction

278° WNW
280° WN
320° NW
321° NW

205° SW
195° SSW
236° SW
192° SSW

36° NE
35° NE
18° NNE
93° E
230° NW

318° NW
324° NNW
236° SW
311° NW

248° WSW
248° WSW
286° WNW
289° NW

337° NNW
332° NNW
332° NW
331° NW

235° SW
149° SE
190° SSW
168° SSE

308° NW
288° WNW
81° E
58° NE

2° N
325° NW

198° SSW
140° SE
308° NW
237° SW

Rate
ft. /<*

.60
1.1
.57
.59

.97

.70

.62

.85

.60

.60

.40

.40

.40

.60

.61

.40

.50

2.17
2.05
1.47
1.55

.60

.60

.30

.60

1.28
3.06
7.98
3.52

1.6
1.6
45.
6.75

1.82
2.79

.93

.70

.38

.23

Comments

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate
Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate

Duplicate
Off scale
Duplicate

Duplicate

Duplicate

Duplicate
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Table 1 Cotinued

Well |

GW36

Well /
Depth

WELL 80BR

35

40

45

50

50

55

60

Depth
ft.BTO C

30
30
34
34

Peak
Time

86

17.9
104.6
92.2

57.2
33.9
32.5
54.2
40.5

55.4
27.8
15.2

32.7
59.4
22.7

65.5
54.4
137.4

°MN /
Direction

56° NE
3,04° NW
274° W
257° W

TAB

Peak
Temp

11.4

-16.1
11.7
10.1

-12.3
-14.2
-14.5
12.2
-12

-17.1
-10.5
-13.9

-10.6
-10.7
56.3

10.4
13.3
10.9

Rate
ft./d

3.5
1.8
2.6
1.0

LE 2

Flow
cc/Min

.1

.2

.1

.1

.1

.2

.2

.1

.1

.2

.1

.1

.1

.1

.6

.1

.1

.1

Comments

Duplicate

Duplicate

Calibration Curve
Direction

Up

Down
Up
Up

Down
Down
Down
Up
Down

Down
Down
Down

Down
Down
Up

Up
Up
Up

Note: Train passes <100 ft. away

WELL 6W68 BR

45 5 Min
130 Sec
73 Sec

-9.9
-6
-9

55 80 Sec -18
136.8 Sec -11

,1
,05
,1

.2

.15

Down
Down
Down

Down
Down
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Table 2 Continued

Well / Peak
Depth Time

WELL

55

65

75

WELL

118.

129

139

139

WELL

80.5

90

100

6W68 BR

1.5 Min
90 Sec

2 Min
1 Min

3 Min
4 Min
2 Min

6W62 BRD

5 44.4
59.1

52.2
17.4
46.3
31.4

10.7
31.3
49.3
33.6
54
58.6

GW62 BR

49.5
46.8
33.4
51.2
35.5

4.0
.4

19.2

46.2
38.8
57.8

Peak
Temp

02

-14
-11

-24
-20
-29

-30.3
-30.4

-28.2
-21.5
-26.9
-22.3

-25.1
-27.3
30
-45.6
25.1
-26.6

319.1
439
-20.4
-32.4
-22.9

-22.2
20
26

24.2
-28.0
-26

Flow Calibration Curve
cc/Min Direction

0

.2

.15

.3

.2

.3

.35

.35

.3

.3

.3

.3

.3

.3

.35

.45

.3

.3

29.9
32.4

.3

.35

.3

.2

.2

.2

.2

.1

.2

Down

Down
Down

Down
Down
Down

Down
Down

Down
Down
Down
Down

Down
Down
Up
Down
Up
Down

Up
Up
Down
Down
Down

Down
Up
Up

Up
Down
Up
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5.10 DISCUSSION

Measurements were made at several depths within the wells -
usually at five foot intervals. Often they revealed a
shallow flow direction differing from the deeper flow regime.
In the easternmost region, shallow flow occurred in a south
easterly direction while deep flow moved down a bedrock
valley dipping towards the west.

A series of vector plots of flow rate, direction and depths
is presented on a site map. Velocities commonly ranged ten-
fold .17 to over 3.10 ft/day across the site. At monitoring
well GW62M velocities over 10 ft/d were encountered in
shallow (33-37 ft) zones. This well may be influenced by a
municipal pumping well situated near the wetlands.

There appeared to be evidence of a shallow (0-15 ft below
static water) groundwater divide near monitoring wells GW27
located south of the Olin Plant. East from this location,
shallow groundwater flowed in a southeasterly direction as
indicated by GW50S. From GW27, shallow groundwater flowed in
a north westerly direction down a buried valley contour,
branching laterally as it reached the vicinity of Main
Street.

A recovery well or some other withdrawal or recharge event
may be occurring near GW30DR, shown by an anomalous
northeasterly flow at 33 ft depth.

With the exception of GW43D, deeper flow progressed down the
sunken valley at a much lower velocity (0.2 ft/d - 3.0 ft/d)
than the shallow flow. Individual flows, or their vector
sums, greater than 30 ft below grade headed downward towards
the central axis of the northwestern tilted valley floor.
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William B. Kerfoot}

Monitoring Well Construction, and
Recommended Procedures for Direct
Ground-Water Flow Measurements Using a
Heat-Pulsing Flowmeter

REFERENCE: Kerfoot, W. B.? "Monitoring Well Construction, and Recommended Procedures
for Direct Ground-Water Flow Measurements Using a Heat-Pulsing Flowmeter," Ground-Water
Contamination: Field Methods, ASTM STP 963. A. G. Collins and A. I. Johnson, Eds., American
Society for Testing and Materials, Philadelphia, 1988, pp. 146-161.

ABSTRACT: Direct flow measurements using heat-pulsing techniques provide an accurate and
economic method of determining direction of ground-water flow. The use of this method requires
that care be taken in choice of well screen, methods of installation, measurement procedure, and
method of data handling. The influence of well slot number, slot size, and screen configuration is
explained. Drilling without using drilling fluid additives is recommended for installation. The use of
coarse sand instead of gravel packing for the annular region also improves readings. Hydraulic
conductivity and field porosity variation in annular packing versus the natural stratum is dealt with
by a new calibration procedure. The use of vector analysis for this data handling is recommended.
A procedure involving convergence of down-gradient direction and mean vector sum for direct flow
measurement is offered to provide answers to the old question of whether enough wells have been
installed for understanding flow in the natural stratum.

KEY WORDS: ground water, flowmeters, monitoring well, screen design, measurement, field
procedures

Direct flow measurement offers the convenience of rapid simultaneous determination of ground-
water flow direction and rate for subsurface engineering applications. A heat pulse is transmitted
through a porous glass medium in the probe. Interstitial water modifies the heat distribution
between paired thermal sensors, yielding a linear response to increase in flow rate. A more detailed
discussion of the theory of the heat-pulsing technique can be found in Melville, et al. [1].
. The ability of the heat-pulsing technique to detect and measure flow rates below 0.35 x 10~7

m/s (0.1 ft/day) has been verified in a number of test conditions [1-3]. However, the accuracy of
determination of the flow in the water-bearing strata depends greatly on the nature of the penetration
into the strata. The choice of well screen, consistency of material placed between the well and
the natural strata (annular packing), method of drilling, and centralizing of the screen play a large
role in obtaining appropriate readings. The well and its surroundings become a crucial interface
in channeling the natural flow across the well orifice in such a way as to be easily interpretable.
The following text briefly describes preferred well conditions, flowmeter calibration, and field
procedures found during five years of survey applications, principally in glacial till and outwash
deposits.

The complete procedure for successful well installation and measurement can be reduced to six
steps (Fig. 1):

' K-V Associates, Inc., Analytical Systems, 28J Main Street, P.O. Box 574, Falmouth, MA 02541.
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Well screens have previously been chosen from a practical standpoint by the well driller from
what was closest at hand or from the most convenient distributor in the locale with the greatest
discount. For direct flow measurement, far more care must be exercised in well screen selection
to avoid distortion of field flow and to assure adequate flow rates across the screened area. The
type of well screen can have considerable influence on the accuracy of the ground-water flow
measurements performed inside the screen [4]. Installation of sections of pipe consisting of random
hand-drilled rows of holes or intermittent horizontal hacksawing creates distortions of flow over
40 deg and potential 100-fold rate variations, depending upon whether the thermal sensor is
opposite a hole or a blank space.

A variety of commercial smooth interior wire-wound, continuous slot plastic [polyvinyl chloride
(PVC)] screens and stainless steel wire-wrapped screens has been found satisfactory for sensitive
measurements (Fig. 2). The preferred diameters have been 5-cm (2 in.) and 10-cm (4 in.) internal
diameter screens. Although probes and well screens exist for 3.8-cm (1.5 in.) PVC, the reduction
in intercepted cross section is considered undesirable for flow direction determinations.

The commonly used 5-cm (2 in.) internal diameter schedule 40 ASTM plastic screens (PVC)
should possess the following characteristics:

1. Continuous slot.
2. Slot orientation: perpendicular to axis of casing.
3. Slot distance: 0.6 cm (0.25 in.) or less.
4. Slot rows: greater than 3 or continuous slot.
5. Flush jointing.

See Table 1 for some common commercial 5-cm (2 in.) PVC screens which fit these criteria.
The number of rows of slots in 5-cm (2 in.) internal diameter PVC monitoring wells has a

significant influence on the accuracy of the ground-water flow direction, inferred from the
interscreen direction [4]. Figure 3 plots the accuracy of flow direction determinations inside the
well relative to the true flow outside the well against the number of rows of slots. As the number
of rows of slots increases, the accuracy of measurement increases markedly.

GOOD SCREENS

FLUSH r
JOINT I

CONTINUOUS
SLOTTING

4 - 5 SLOT
ROWS, 50-60/FT

CONTINUOUS

WRAP PVC
OR STEEL

.010-.020
SLOT WIDTH

POOR SCREENS

COUPLING C

OBSTRUCTION

BLANK
SECTIONS

IRREGULAR
HOLES

FIG. 2—Preferred and problem screen types for direct ground-water flow measurement.
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FIG. 3—Accuracy of flow direction measured in well screen compared to actual external flow direction.

slot width results in about a 50% increase in internal flow compared to its 5-cm (2 in.) internal
diameter four-slot row counterpart.

Emplacements in hydrocarbon products should have their screens checked beforehand for
swelling or dissolution if PVC is planned for use. A 5-cm (2 in.) section should be placed in a
glass container with the product for 24 h, visually inspected, and poked with a pointed object to
test for softness. Complete closing of 0.25-mm (0.010 in.) slots has been encountered with one
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FIG. 4—Well slot size and resistance to flow.
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CORRECT INCORRECT

PLASTIC CAP

TAMPED
BENTONITE

SEAL

FLUSH JOINT
SLOTTED MONITORING

SCREEN

SILT TRAP

HINGED LOCKING
PROTECTIVE COVEH

CONCRETE SURFACE
SEAL

TAMPED VIRGIN
'BACKFILL

AOUICLUDE

CLEAN WASHED
'COARSE SAND

CENTRALIZERS

VERTICAL FLOW
SHORT-CIRCUITING

BETWEEN AQUIFERS

AOUICLUDE

FREE WATER

POCKET

AOUICLUDE

IRREGULAR COARSE
GRAVEL WITH
COLLAPSED VIRGIN
BACKFILL

FREE WATER
POCKET

FIG. 5—Ideal and poor well installations for direct flow measurement.

It is also important to centralize the casing. If the casing bends and positions the screen against
the wall, it can shield the immediate region from the annular packing (Fig. 5). Several commercial
centralizers are available, both solvent welded and metal. Avoiding channelization around the
slotted casing is extremely important. Small channels along a section of the screened area can
invalidate the instrument response.

The best strategy for confined aquifers has been similar to recommended methods for emplacement
of piezometers: (a) Use limited screen length [1.5 to 3.0 m (5 to 10 ft) at maximum] between
confining layers; (b) seal with bentonite at penetration points of casing through any confining
layers; and (c) use clusters of individual screens rather than multiple screens on a single casing to
avoid inducing vertical movement of water up casing between confining layers under different
head pressures.

Calibration of the Meter

Ground-water flowmeters are equipped with a control box and field probe. The unit is powered
by rechargeable gel-cell batteries. The field probe of the Model 30 GeoFlo meter is 4.44 cm (1.75
in.) in diameter, suitable for 5-cm (2 in.) slotted PVC monitoring wells.

Electronic ground-water flow measurement is based upon thermal transmission within a porous
solid under the influence of interstitial liquid flow. The controlling factors are thermal conductance
of the solid and liquid phases, surface area of the solid phase, thermal transfer coefficient of the
liquid phase, and rate of movement of the liquid phase.

For example, with a porous solid phase of glass beads with distilled water, the thermal
conductivity of the glass is about 0.023 cal/(s)(cmz)(°C/cm) while that of the water is 0.0015 cal/
(s)(cm2)(°C/cm). The principal heat transfer occurs between the zones of contact of the glass
beads, a small point surrounded by a thin interface of water. The slightest movement of the liquid
during the period of heat transfer can profoundly influence the conductance. The GeoFlo flowmeter
creates a heat pulse which is transmitted through the porous matrix. Any net movement of the
interstitial water mass creates a thermal conductance bias which is linearly proportional to the rate
of flow (Fig. 6).
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156 GROUND-WATER CONTAMINATION 11.

BEADS [20OO]/GRAVEL [4OO]
K f -5 /1

BEADS [2OOO]/MED. SAND [2OO]
Kr- 10/1

BEADS[20OO] /COBBLES [1OOQ]

-3 -2 -1

f =2K r/(l+K r)

FIG. 8—Correction factor (f) for hydraulic conductivity contrasts between internal glass bead packing
[7 X 10~} mis (2000 ftlday)] and common geologic units.

Vector Resolution

The probe is inserted and its orientation controlled by snap-connect hollow aluminum rods when
taking flow measurements down the well. The porous fibers of the packer surrounding the probe
maintain contact with the sides of the screen. The cable should be secured to the rods by PVC
tape as sections are lowered. When the desired depth is reached, the top section is secured by a

TABLE 3—Hydraulic conductivities.

Hydraulic Conductivity

Geologic Unit rn/day (fVday)

Fine sand
Medium sand
Coarse sand
Gravel
Cobblestones

15
46
91

137
182

(50)
(150)
(300)
(450)
(600)
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degrees of angle around the edge of the polar graph paper, or (b) adding the component vectors
head to tail and drawing a line from the origin to the point of the final vector. For rate by both
methods, in the first (a) circular array procedure, the diameter of the circle is directly proportional
to flow. In the second method, the length of the line is divided by 2.7. This geometric constant
results from dividing a circle into 36-deg arcs from a single point on its circumference, adding
the straight-line segments retaining their original angle (vector addition), and dividing the resultant
distance (sum of vectors) from the single point to the end of the segments by the diameter of the
circle.

The length of the diameter of the circle is then compared with the original calibration curve to
translate the proportional machine response to the rate of flow in the formation at the measured
depth in the well.

The newer flow worksheets include the use of 180-deg rotation of probe to offset any bias
which may have occurred due to position of the sensor pair to the heater tip. Continual use of the
probe and its movement through irregularly shaped sections of well casing may move one of a
pair of thermal sensors farther away from the heat source than the distance of the second pair.
The rotation procedure completely compensates for any position bias. The use of porous fiber
packers, which provide additional protection for the probe, also reduces bias interference.

Common Measurement Problems

When the probe is inserted below the static water level in the well, water is displaced upward,
creating a displaced slug of water which recharges along the length of the well screen. The
invading water flows into the most permeable formation, regardless of the regional flow pattern.
The most pronounced impact usually occurs at the top of the screen. This phenomenon is most
apparent in tighter soils, like silty sands, which have long periods of decay for the displaced water
head. There are two procedures which make the user aware of the "slug effect" and how to
compensate for it. First, take replicate measurements. The second measurement should duplicate
in direction and rate the original measurement if no interference is present. Second, the user can
start taking measurements near the bottom of the well screen and come up, rather than the reverse.

The probe should not be put on the bottom in any silty deposit. The compaction of silt will
squeeze interstitial water outwards, causing another type of interference: compression flow. This
phenomenon is also evidenced when the user is standing near a probe emplacement with 10 cm
(4 in.) or less of unsaturated soil above static water. The weight of compaction will induce a local
flow bearing no relationship to flow in the region.

In reviewing cases of flowmeter field use, a number of instances were found where the probe
was placed down the well and rested on the bottom. This was due either to forgetting a clamp or
naivete. The movement of water during measurement time (3 min with a Model 30 GeoFlo meter),
if the natural transport velocity is 1.7 x 10~6 m/s (0.5 ft/day), is only 0.13 cm (0.05 in.), below
the usual capacity of the eye to perceive motion. Securing the probe to the top of the well with
vinyl or rubber tape is not satisfactory since the weight of the rod and probe assembly will slowly
stretch the tape, hardly visible to the eye, but significant to the probe.

In layered glacial deposits or any highly permeable deposits [hydraulic conductivity (K) greater
than 30 m/day (100 ft/day)], the most common error during field operations comes from not taking
enough measurements at different intervals along the well screen. It is not unusual to encounter a
ten-fold variation in flow from one horizon to the next. Using a coarse sand annular pack can help
to average the flow, but usually a minimum of three measurements are taken in 1.5 to 3 m (5 to
10 ft) well screens.

The individual measurements must be treated as vectors to determine the mean flow and direction
across the intercepted cross section of the well screen, not as arithmetic numbers which are added
and divided by the number of observations. In other words, the observation (a) should be taken
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FIG. 11—Convergence method for determining adequacy of measurement points.

in the choice of well screens, means of installation, measurement procedure, and choice of data
handling. In summary, five years' experience with direct flow measurement has produced the
following helpful guidelines:

1. Optima] PVC well screens have four or greater rows of slots or continuous slotting.
2. It is better to use coarse sand annular packing to reduce silt infiltration into the screen, rather

than change to a smaller slot size in the screen which would decrease internal flow.
3. Dry drilling rather than wet drilling techniques are necessary to avoid aquifer occlusion..
4. It is necessary to maintain porous flow conditions across the entire well screen. Pockets of

free water interfere with measurement.
5. Hydraulic conductivity contrasts can be corrected by careful calibration.
6. Vertical currents in the well should be avoided by bentonite sealing of the annular area.
7. Flow measurements should be treated as vectors, not as arithmetic quantities.
8. Vector and static water elevations can be used to test adequacy of number of holes by

convergence of downgradient and mean vector sum.
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ABSTRACT

A direct-reading heat-pulse flowmeter has been used in a
variety of bore holes to measure natural vertical flow or
small volume pumped flow. The heat pulse flowmeter uses a
flexible packer to fill the annular region; the meter can be
rotated to open apertures for movement up and down the
borehole. The flow cell has been designed to measure flows
over an exceptionally broad range from . 1 to 10,000 ml/min.
Aluminum rods interconnect to provide positive control over
depth and aperture selection.

Fractured rock yields flow at discrete locations along
the borehole. High inflow zones cause abrupt changes in
direction, or under pumping, result in an abrupt change in
volume. By plotting the differential of flow rate, the
location can be shown and the inflow or outflow determined.
A computer program has been devised to depict borehole flow
characteristics. The procedure is compared to previous
methodologies of depiction of flow found in the literature.

Fairly commonly, flow at the point of entry of the
fracture or bedding plane is not found to be constant but
oscillates. The regularity of the frequency may be related
to piped flow. An example of simple pipe flow which may
induce oscillations is presented.
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The second column in Figure 2 shows the differential (or
difference) of flow as a histogram. Only two fractures were
responsible for the majority of water flow in the open
borehole. The induced vertical flow reached a maximum of 921
ml/min., about 96m (321 ft.) per day downwards. Daily, this
would transport 345 gallons vertically. The two regions
(inflow and outflow) plot in opposite directions.

A third column is added to produce a mass flow diagram
using the second column differences. Here the differences
are treated as vectors (arrows added to the magnitude of
difference) and, importantly, the direction of flow indicated
down the borehole. The result is a diagrammatic
representation of water movement into, through, and out of
the borehole. In this particular case, the upper source of
flow was perched water in weathered material above a
relatively impermeable limestone deposit. The borehole
connected the upper zone to a highly permeable bedding plane
and transmissive zone located at about 18m beneath top of
casing.

Complex Vertical Flows

Flow in boreholes can become complex to analyze and
depict graphically. The two boreholes (A and B) shown in
Figure 3 are such examples.

Borehole A was an active hole for flow. Static water
level occurs in the upper cased section. The bottom half of
the hole is dominated by upflow which enters in two regions,
about 320 ft. and about 285 ft. below TOC (38 ml/min and
about 100 ml/min). The flow continues upwards until about
135 ft. below TOC where about 100 ml/min exits. A small flow
(about 12 ml/min) continues upwards until 75 and 40 ft. below
TOC. Where the remainder of upwards flow exists. A small
flow (5 ml/min) occurs downwards from the base of casing at
25 ft. below TOC until near 40 ft. where it also exits. The
combined outflow would be about 12 ml/min. Since the
location is near a dammed river, the elevated river head
probably is responsible for the initial downflow which then
reverses to discharge upwards to the river bottom. (Points
of inflow and discharge are mean locations between
measurements unless fracture noted by sensing.)

Borehole B is the most active borehole in terms of flow.
A small volume (98 ml/min) flows down from the base of the
casing. This then combines with a substantial downward
inflow (390 m/min) at about 48 ft. below TOC. The flow
doubles again at 75 - 79 ft. below TOC (inflow 410 ml/min).
The combined flow continues almost the entire length of the
borehole with minor losses at 295 and 315 ft. This may also
indicate poor packing rather than any water transfer.
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However, at about 342 ft. below TOC, a widening occurs with
exiting of all vertical downwards flow (probably 800 ml/min)
This outflow is also combined with upflow (182 ml/min) from
the bottom of the hole, resulting in a total discharge of
abut 1 liter per minute.

To graphically depict the flows, the depths of entry and
exit are placed below or at the base of the vectors. Here
the borehole is darkened and vertical flows offset with a
right-angle tail from the point of entry or exit. In the
case of B, the flow magnitude was too great to depict, so the
vector was shortened.

Oscillations of Flow

As opposed to relatively uniformly moving flow measured
by direct-reading flowmeters in unconsolidated sediments like
sand and gravels, the observed flow in fractured rock
commonly exhibits oscillations. This poses the question of
what causes the oscillations. Sandy substrate offers a
uniform resistance to advancing flow, whereas fractured rock
channels have low resistance to flow but highly fragmented
pathways, quite analogous to interconnected piping systems.
The frequency of oscillations is often observed seconds or
minutes during a 10 minute measurement. The oscillation
becomes more distinct as the borehole flowmeter is placed
immediately adjacent to the cavity or fracture yielding the
water inflow.

Very often rocky fractures are dipped, particularly when
bedding planes have been subject to metamorphic pressures.
Cracks between the beds are at right angles or similar to
perpendicular to the tilted strata. Rainwater recharge to
the tilted fracture patterns create zig-zag pathways which
water enters from surface topsoil and weathered bedrock,
depending upon the last precipitation event. The upper
portions of the cavities are likely to be partially air-
filled. Water trickling down the sides of the cavities
partially fills reservoirs before spilling over into sections
completely filled with water.

The nature of the upper cracks could be likened to a
simple reservoir model, one familiar to anyone who has
encountered a leaking toilet bowl. The larger reservoir (A)
receives a continuous flow of water from recharge (R). The
outlet from the reservoir has a gooseneck discharge,
analogous to a right angle small diameter pipe (D). The
inflowing water rises to a height above the top of D (head
pressure) sufficient to overcome the resistance to flow in D.
Then rapid flow occurs, the depth of the water in the central
reservoir dipping to level B, governed by the siphon end of
the gooseneck K. Water flow attenuates as it approaches B
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because of the reduced driving head height. Once B is
reached, water discharge slows and the level of water in the
reservoir rises again. The discharge subsequently exhibits a
continual oscillation despite the constant rate of inflow of
the water.

The simple gooseneck oscillation mechanism could explain
why flows from fractures commonly exhibit oscillations. The
peaks and valleys or flow would not have to be indicative of
earth tremors or other exotic phenomena. Interconnections
from wide bedding planes through rock strata are often small
narrow fractures which appear to duplicate the large
reservoir - small right angle discharge analogy. The
observed phenomenon is also quite consistent with piping
networks and flow theory.

Conclusions

A direct-reading heat-pulse borehole flow meter has been
constructed and tested in open boreholes to 120m (360 ft.)
depths. The constructed unit appears capable of identifying
horizontally-situated solution channels, faults, and bedding
planes as it is moved vertically. The presence of the water-
bearing zone is shown by an abrupt change in velocity. By
taking the difference in mass flow, the location of inflow
and outflow zones can be mapped as vector systems.

The use of a polyurethane packer allows the user to feel
the resistance of the side of the borehole. Locations of
fractures or bedding planes can be noted on the borehole log.

Frequently, the measured signal exhibits oscillations as
different harmonics on the heat-pulse signal. The borehole
flow clearly is not darcian but fits closer to piped flow. A
simple gooseneck system, similar the zig-zag fault pathways
can serve as a simple generator of oscillations.
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe
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Table of LCD Readout
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+ 27-7

+ 37-8

+ 47-9

7
-if/-i.
r
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/^
' .- s^I' to

''U
'>o7

.L

'•**

~2C>

~-"i£

let

Operator;

Station; t

Location;

s;M Y;~t

s-J:lv*.£~

Soil Conditions: /-" -

Depth to Measurement:

Date:

_ Time;

/'/7//JT

V f/sJ-

/I/ -S>t̂ < £~f

K\ 5z rL^. <r_./*V/££

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+37- 8

+47-9

"6

*iO
-+.
c

<<2

7^f
/^f

27

^

I3I

~H<J

'81
•̂

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle

, chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
fit a circle In-
scribed about the
longest vector.
Values in column G N^FLOW
w i l l approximate vector
lengths shown at right.

2OO
180

160

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addition Program tTi-58/s9-Hp<ic)calcul«tor.

2. Solve graphically by placing 4 Individual vector
segments sequential ly head to tail. (See manual
for deta i led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity;

Form 104 avai lab le f rom your local K-V Assoc ia tes , Inc. dealer .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0254O 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of

1-*N

Probe
pair /

LCD Readout

Wt/*^

1 rase *i
Operator: -—''AM Date.- ' ' / 7 ' f-=T

Station: ^ /' r>/>fxji ''t^^ Time:

\ — •

+17- 6

+ 27-7
+3/-8

+ 47-9

^
^V
VJ4

•T

'3->
^
'ft
~ft

/"

ROTATE PROBE 180 AT SAME DEPTH

IOS/4..& —

Use of Table
COLUMN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector - 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vector end
points wil l closely
fit a circle In-
scribed about the
longest vector.
Va lues in column G
vi11 approximate vector
lengths shown at right.

1.00

1. Use KVA Vector Addition Program fTi-58/s9-HP-*jc)calcula tor;

2. Solve graphically by placing 4 individual vector
segments sequentially head to tall. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity;

Form 1Q4 avai lable f rom your local K-V Associates, Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Ch3nnel probe

Table of LCD Readout

" \

+1/-6

+ 27-7
+ 3/-8

+ 47-9

t/

^
V

ta

/'/
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'5X"

/ ' /

'" f

^ '

-

-•>

Operator: .Z/>/i

Station; Ss-J> i/b/i/'t.

<'-T

Time:

Location:

Soil Conditions; A/-/- '

Depth to Measurement;

ROTATE PROBE 180 AT SAME DEPTH

Probe
pair

+17 -6

+2/-7

+37-8

+4/-9

T- ^

• /

—

^*

^

2_-?

' •» x-

5t7

—~i

4\
-

>7

N-S
2

/?,'

"5.

:^-
r

?-

/'

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Drav these 4 vectors on the circle

. chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vector end
points w i l l closely
fit a circle in-
scribed about the
longest vector.
Values in column G

, vl 1 I a p p r o x i m a t e vector
lengths shovn at right.

1.OO

1. Use KVA Vector Addition Program tri-58/59-Hp«ic)ca leu la tor:

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:

Form 1Q4 avai lable f rom your local K-V Associates, Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0254O 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

A B c

k

+17- 6

27-7

65

IB

Operator •• _/j

^-i /

Station:

... /'.

Time;

Location: /r-

Soil Conditions: f~

Depth to Measurement;

N
340"

ROTATE PROBE 180° AT SAME DEPTH

Probe
pair

20 r/cw -- t^t^JI

t - B

+17 -6

+2/-7

+37- 8

+4/-9

_i

7
j.

P
~i
*1
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~i'b

'*i
1̂15

~M
•':>

~5G

>/

T-

1123
j.
te
1.5

>

JU

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

200 16O
180

Vector Resolution to Determine Direction

OR

i.oo

1. Use KVA Vector Addition Program (Ti-S8/S9-HP«lc)ca leu la tor:

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tall. (See manual
for detailed Instructions).

Velocity Determination

Refer to your cal ibrat ion curve of readout versus
preferred units of flow (e.g. feet per day).

Vector end
points wi l l closely
fit a circle In-
scribed about the
longest vector.
V a l u e s In column G
w i l l approximate vector
leng ths shown at right.

Form 104 available from your local K-V Associates, Inc. dealer.
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channol probe

Table of LCD Readout

Operator:

Station;

Date-..

Time;

Location;

Soil Conditions: -A /

Depth to Measurement;

.* /pec.''.

ROTATE PROBE 180° AT SAME DEPTH

+17 -6

+3/-S

+4/-9

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector 3 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vector end
po in t s vl11 closely
fit a circle In-
scribed about the
longest vector.
V a l u e s In column G
w i l l approximate vector
lengths shown at right.

1.00

1. Use KVA Vector Addition Program (Ti-ss/sv-Hp^iclcalculator;

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tall. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direct ion : Velocity:

Form 104 ava i lab le f rom your local K-V Assoc ia tes , Inc. dealer.
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout
3-

pair

+17-6

^27-7
+ 3/-8

«4/-9

+)3
-•31?
-lT

^
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5̂20

"?7
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ifo
5*0?

an

/v

_ P Is
Operator :/7/\

Station: 6-Uj? 7-3

n»,B: ///^

Time: / O: 3^S "^*^

/ TiM^o Hi6^ ftdtd - ̂  /A/C//
Location:

\
I Soil Conditions:
| UJ

•^ Depth to Measurement; ^L.
i r<

/

/ _ X

k>i9^ AJ AST T

ROTATE PROBE 180 AT SAME DEPTH

D

Probe
pair

16O

COLUMN G - Divide each reading In
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector «» 1.00).

Cosine Test Shows Uniform Flow

Vector end
points wi l l closely
fit a circle In-
scribed about the
longest vector.
Values In column G
vl11 approximate vector
lengths shown at right.

180

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addition Program tri-5B/59-Hp<K)calculators

2. Solve graphically by placing 4 Individual vector
segments sequential ly head to tall. (See manual
for detai led Instructions).

Velocity Determination

Refer to your cal ibrat ion curve of readout versus
preferred units of f low (e.g. feet per day) ,

Dirertinn: Velocity:
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For use w i th K-V Assoc ia tes . , Inc. Ground\vater Flovvmeters, 4 Channel probe

2-0
Table of LCD Readout

X8

1

Probe
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+ 2/-7

+ 3/-8

+ 4/-9
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Itt
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99

7<7C

3/6

7

Station:
//.-

Time: 7^ '̂ Vv5"

Location:

Soil Condit ions:.

Depth to Measurement : /

ROTATE PROBE 180° AT SAME DEPTH

Use of Table

COLUHH G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector Resolution to D/etermine Direction

OR

V e c t o r end
points vi 11 closely
flt a circle in-
scr ibed about the
longest vector.
V a l u e s In column G
- f i l l app rox ima te vector
l eng ths shovn at r igh t .

.00

1. Use KVA Vector Addition Program m-58/s9-HP4ic)ca Icula tors
/ /

2. Solve gra^hj^galty by placing 4 individual vector
segments sequent ia l ly head to tail. (See manual
for de t a i l ed ins t ruc t ions) .

Velocity Determination

Refer to your ca l ib ra t ion curve of readout versus
p re fe r r ed u n i t s of f l o w (e.g. fee t per day). . -^i /"j JJ

Pi rent inn: M ̂ 1*3 Veloc i ty :

Form 104 ava i l ab le f rom your loca l K-V A s s o c i a t e s , Inc. dea le r .

Copy r i gh t 1981 K~V A S S O C I A T E S , INC., Fa lmouth , MA 0 2 5 4 0 9/82



Vtf

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator: fc/f/.f A? Date:;

Station;k_±?JrL2_=^ . Time;.

Location;

Soil Conditions:

Depth to Measurement

ROTATE PROBE 180 AT SAME DEPTH

D

Use of Table
COLUMN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points wi l l closely
fit a circle In-
scribed about the
longest vector.
V a l u e s in column G
w i l l approx imate vector
l e n g t h s shown at r ight

20O
180

160

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addition Program fTi-58/s9.Hp«ic)ca Iculator.

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tall. (See manual
for detai led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). . f.

Direction: Velocity:

Form 104 available from your local K-V Associates, Inc. dealer.

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator: /7^/-xA7 Dafe/O/

Station:C~^J "Z~?""--> Time;/^

Location; fO ̂  <- / ^ • k-^i«~,-~A
J

Soil Conditions:

Depth to Measurpment: / 6 - J /3

5^

-ry/fsx*
/

r^c.
7

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+3/-S

5'

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points will closely
fit a circle in-
scribed about the
longest vector.
Values in column G
vi11 approximate vector
lengths shown at right.

200
180

160

Vector Resolution to Determine Direction

OR

voo

1. Use KVA Vector Add i t ion Program n>58/S9-Hr«ic)calcula tor

2. Solve graphically by placing 4 Individual vector
segments sequen t i a l ly head to tall. (See manual
for detai led instructions).

Velocity Dete rmina t ion

Refe r to your cal ibra t ion curve of readout versus
prefer red uni t s of f l o w (e.g. fee t per day) .<- j ^ C \ j*

Dirertinn: I Velocity:

Form 104 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copyr ight 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 02540 9/82
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For use wi th K-V Associates, Inc. Grouno'water Flowmeters, 4 Channel probe

Table of LCD Readout

Operator : 7 Date:

Time;

Location : Cx / IT

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH

Probe
pair

Use of Table
COLUMN G^- Divide each reading in

column F by tVTe largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =* 1.00).

Cosine Test Shows Uniform Flow

Vector end
points w i l l closely
fit a c i rc le in-
scribed about the
longest vector.
V a l u e s in column G
vi11 approx imate vector
leng ths shovn at r ight .

200 160
180

Vector Resolution to Determine Direction

OR

voo

1. Use KVA Vector Addition Program rri-58/59-HP<ic!calculator

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

R e f e r to your ca l ib ra t ion curve of readout versus
p re fe r r ed un i t s o f f l o w (e.g. f e e t pe r day ) . / i l C \k

Direr.tinn: Velocity:

Form 1Q4 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use wi th K-V Associates, Inc. Groundwater Flowmefers, 4 Channel

Table of LCD Readout Z 2^

N A B

Probe
pair

+1/-6

47- 9

Operator-- _i

Stat ion--^ Time: Z

Location: Q \ ( \ ^ /^-J

Soil Conditions:

Depth to Measurement-.

CD.

ROTATE PROBE 180* AT SAME DEPTH

D

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale prov ided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

200 160
180

Vector Resolution to Determine Direction

OR

Vector end
points will closely
fit a circle in-
scribed about the
longest vector.
Values in column G
vi1 I approximate vector
lengths shov-n at right.

OO

1. Use KVA Vector Add i t ion Program rri-5B/59-HP4ic)calculator

2. Solve graphical ly by placing 4 ind iv idua l vector
segments s equen t i a l l y head to tail. (See manual
for d e t a i l e d ins t ruct ions) .

Velocity Determination

R e f e r to your c a l i b r a t i o n curve of readout v e r s u s -
p r e f e r r e d un i t s of f l o w (e .g . fee t per day ) . -4 -jr JkJJ

Dirertinn: 3~IO Velocity:

Form 104 a v a i l a b l e f rom your l oca l K-V A s s o c i a t e s , Inc. d e a l e r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmouth, MA 0 2 5 4 0 9/82



i en r i_uvv vv
For use w i th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probG

Table of LCD Readout

A 3 C

Probe
pair

17- 5

3/-8

^7

73

Operator: ~->~

Station^ko 7? "^O

Location: O 1 ' ̂  / ^°-

DMP- ^ y//^x;
Time: > x ^ /^

Soil Conditions:

Depth to Measurement; Z.3 ' ^> ̂ -

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

3/-S

+ 4/-9

7?
i

/vy

Use of Table
COLUMN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vec to r end
po in t s vl 1 1 closely
f 1 t a circle In-
scr ibed about the
longest vector.
V a l u e s in colurm G

. vl 1 1 app rox ima te vector
l e n g t h s shovn at r ight .

1.00

1. Use KVA Vector Addit ion Program iri-58/s9-HPXic)calculator;

2. Solve graphically by placing 4 Individual vector
segments sequent ia l ly head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your cal ibrat ion curve of readout versus
preferred uni t s of f l ow (e.g. f ee t per day) . t J-4Jr\

Direction: Velocity:

Form 104 a v a i l a b l e f r om your local K-V A s s o c i a t e s , Inc. dealer .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Fa lmouth, MA 02540 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel pfOD9

Table of LCD Readout

*8
Probe /<•/•*/
pair / i / £/ *•

/ I f

+1/-6

+ 2/-7
+ 3/-8

M/-9

4̂-

.̂
0

75
/6
/£S

'to

B°o
vv'
Z?5

79r^

Operator;

Station: £ ~z -r-Time;

Locationion: O' '

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180 AT SAME DEPTH

1 D

Probe
pair

+1/-6

+2/-7

+37- 8

+4/-9
0 776

N-S
2

^T

^;^

^5

~}/

/'f »
<?

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vector end
points w i l l closely
fit a c ircle in-
scribed about the
longest vector.
Va lues in column G
w i l l approximate vector
l eng ths shown at r ight.

i.oo

1. Use KVA Vector A d d i t i o n Program m-58/59-Hp<ic)calcula tor

1. Solve graphically by placing 4 Individual vector
segments sequen t ia l ly head to tail. (See manual
for de ta i l ed Ins t ruc t ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 O 9/82



i i_n i L.WVY vvwnrvoncci
For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+17- 6

2/-7
+3/-8

4/-9

-h

/v
72-

Operator : 7/M

Time:

Location:

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH

Use of Table
COLUMN G - Divide each reading In

.column P by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided \
(I.e. strongest vector « 1.00). .

Cosine Test Shows Uniform Flow -
Vector end

points will closely
fit a circle In-
scribed about the
longest vector.
Values tn column G
wi l l approximate vector
lengths shown at right.

1.00

Vector ResbiutipnLtp, Determine Direction
'•: : 1. Use KVA Vector Addition Program(Ti-ss/ss-HPAiclcalcuiator:
• • ; O R - ' - - --"::t; •*»:• • . -•::•-? / . ' • ' • : ' • • • • . • ' . . - :
"-' . 2. Solve graphically by placing 4 Individual vector

segments sequentially head to tail. (See manual
for detailed instructions).

Velocity. Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). c?,j

f-

Direction: ^_ Velocity:

Form 104 ava i lab le from your local K-V Assoc ia tes , Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



IMUVVM i iun ruwvv vvwnr\oncc:i
For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

xs

+1/-6

3/-S

+ 4X-9 IZ. i& ,&

Operator: sl^-/ * /

Station; t-^ 6 <^ _>

Location; O\ \ ̂  / Lt-/

Soil Conditions:

Depth to Measurement;

Date: "/?/?•$-

•L • -k' \ I LV~ , u^ r T !̂?^^
J

/

;?^X3-^

ROTATE PROBE 180 AT SAME DEPTH

+2/-7

+3/-S

+4/-9

33
?

5-7

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =* 1.00).

Cosine Test-Shows Uniform Flow

200 160
180

Vector Resolution to Determine Direction

OR

Vector end
points vill closely
fit a circle in-
scribed about the
longest vector.
Values in column G
vi l l approxl taa te vector
lengths shovn at r ight.

i.oo

1. Use KVA Vector Addition Program (Ti-s8/i9-HP4ic)calculator

2. Solve' graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed Instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction:, 351 Velocity:

Form 104 ava i lab le f r om your local K-V A s s o c i a t e s , Inc. dealer.

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



N _ * l | > w X \ - » « * t ^ I » J — i l l _ l l I I_VX Qf V V W I 1 IX^I I I

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

A B C
</h //Operator: S* ^ Date: ''

StationO'^-^ 0 C. 3 Time: '

y^r

/ ; j-s
Location; ^~J \^^~\ /LX_^^ 1 \^^^ \' s-< \ '~r~0t^-^

/ J
Soil Conditions:

Depth to Measurement: / O^~

ROTATE PROBE 180° AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these .4/vectors'on the circle,
chart according, to the. scale provided .'"..'
(i.e.- 'strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vector end .
points will closely
fit a circle, in-
scribed about the
longest vector.
Values in column G
vi11 approximate vector
lengths shown at right.

200
180

16O

Vector Resolution to Determine Direction

OR

.OO

1. Use^ KVA Vector Addition Program rri-s»/S9-Hp<ic)calcula tor

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determinat ion

Refer to your calibration curve of readout versus
preferred units of f low (e.g. fee t per day). MH /4-I/4

Direction: 36 <? Velocity;

Form 104 ava i lab le f rom your local K-V Assoc ia tes , Inc. dealer.

Copyright 1981 K~V ASSOCIATES, INC., Falmouth, MA 0254O 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator: x/ 1

Station: C>-t<U6<m>

Location: O ' «-i / ^/ )

Date: /I /?/?*-

/? <r&Time: / C -^

I • L
I l/l̂  / ̂ 7 ̂  Tt?^— i

/ ^ v

Soil Conditions:

Depth to Measurement; 7/56-

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+37- 8

+4/-9 -54-

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end "71

points wi l l closely
fit a circle In-
scribed about the
longest vector.
Values in column G
w i l l approximate vector
lengths shown at right.

200 16O
180

Vector Resolution to Determine Direction

OR

1.0O

1. Use KVA Vector Addit ion Program tTi-58/59-Hpmc)calculator

2. Solve graphically by placing 4 individual vector
segments sequential ly head to tail. (See manual
for detai led Instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred un i t s of f l o w (e.g. feet per day) . <2A<7 C\\r\

Direction: Velocity--

Form 104 ava i lab le f rom your f o c a l K-V A s s o c i a t e s , Inc. dealer .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmoulh, MA 0 2 5 4 O 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator:

Station;^"

Location;

</")
'-^6? M
U\ \v\ / î u^

l

Soil Conditions: ^

Depth to Measurement;

Date: // /9//*5~

Time; / O ~^9~

IS*~-̂  x -s*- ( I~C'~ -̂̂

^ '

3-? &&

ROTATE PROBE 180 AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vector* on the circle
chart according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flaw

Vector Resolution to Determine Direction
1. Use KVA Vector Addition Programn>58/59-HP4ic)calculatorj

OR

Vector end
points wil l closely
fit a circle in-
scribed about the
longest vector.
Values In column G
w i l l approximate vector
l e n g t h s shown at right.

1.00"

2. Solye graphically by-placing~4 individual vector
(See manualsegments sequentially, head to tail.

for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). i

Direct ion : Velocity:

Form 1Q4 avai lable f rom your local K-V Assoc ia tes , Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0254O 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 ChannGl probe

Table of LCD Readout

Probe
pair

+1/-6

2/-7

3/-8

4/-9

'27

5Z,

Zo

3V :

_ , <^r An // / c* / 9 e-~Operator: ^-? / v Date:'// / / 7 ->

Station: 6-6\y6?^- ̂  Time:

r-n - /L -1, • iLocation: (O U K. / ^^^ 1 1^ ( xi < -f-p,/^

Soil Conditions:

Depth to Measnrpmpnt: ^ / '-^ ^

-

Oo

ROTATE PROBE 18O AT SAME DEPT

Probe
pair

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these.4 vectors, on the circle

„ chart according to the scale provided
(I.e. 'strongest vector = 1.00)..

Cosine Test Shows Uniform Flow

Vector end
points wi l l closely
fit a circle In-
scribed about the
longest vector.
Va lues in column G
w i l l approximate vector
lengths shown at right.

Vector Resolution to Determine Direction
- - --

OR

.00

1. Use KVA Vector Addit ion Program tTi-58/S9-HPxjc)calcula tor

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your cal ibrat ion curve of readout versus ,
preferred units of f low (e.g. feet per day). i U 0 f-f-l/^

nirer.tinn: Velocity: '^

Form 104 ava i lab le from your loca l K-V A s s o c i a t e s , Inc. dea ler .

Copyr ight 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 0 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 ChBfinel probe

Table of LCD Readout

— ̂ N" A B c
/<./ / /ca^f

-- /M*/ *&
pair / *>/ £ / < $ /

+17- 6

+ 2/-7

*3/-8

*4/-9

^3?
73
f£

O

30S

i85

w

7o
y/?

|)VcC

•

Operator: -^ Date: '' / / / '/ ~)

/^'i y "\ /^"~7 A^ ---̂ ^ "7 -£. O
Station.-(TL<J0 "^ ' Time: <£ ^2

Location:^ l^ / ^^ ' ̂ ^ N ̂  <_. V-/-TJ v-./ _^y
Soil Conditions:

/ ^__

Depth to Measurement : -~? ̂  '-^ ^

(̂

ROTATE PROBE 180 AT SAME DEPTH

D

Probe
pair

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle^
chart according to the scale provided
(i.e. strongest vector ** 1.00).

Cosine Test Shows Uniform Flow

Vector end
points will closely
fit a circle In-
scribed about the
longest vector.
Values in column G
will approximate vector
lengths shown at right.

Vector Resolution to Determine Direction

OR

.OO

1. Use KVA Vector Addition Program (Tl-S8/s9-HP4ic)calculato

2. Solve graphically by placing 4 individual vector
segments sequential ly head to tail. (See manual
for detai led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:

Form 104 available from your local K-V Associates, Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use wi th K-V Assoc ia tes, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout ^ .
— -l^P

-»_... M A B C V 0/\o

Fro be
pa t r

+ 1/-6

2/-7

4A9

;a
?/s-

Operator: / '

Time:

Location:

'*' ̂
-4i-^

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180 AT SAME DEPTH

D

Probe
pair

M

Use of Table
COLUMN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points will closely
fit a circle In-
scribed about the
longest vector.
Values In colu:nn G
will approximate vector
lengths shovn at right.

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addition Program (Ti-58/S9-Hp^ic)calcul«tor

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direct ion: __JLu__$l.v Velocity: // -

Form 104 ava i lab le f rom your local K-V Assoc ia tes , Inc. dealer .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator:

Station:£-Uj6'ZQ Time:

Location: O K w-> /

Soil Conditions:

Depth to Measurement;

-o
ROTATE PROBE 180 AT SAME DEPTH . I

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vector end
poin t s w i l l closely
fit a circle In-
scribed about the
longest vector.
V a l u e s in column G
vl 11 approx imate vector
leng ths shovn at r ight .

200
180

160

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addit ion Program rri-58/59-HP4ic!calculator

2. Solve graphically by placing 4 Indiv idual vector
segments sequent ia l ly head to tall. (See manual
for deta i led instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. fe^et per day). Ud.

Direction: Velocity:

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout ^"
X8

Probe A//*/
pair /*/$/*

i f f

+1/-6

+ 2/-7
+ 3/-8

*4/-9

;/
33
?r^
5

"9̂
?/
?//
I4/

-̂^
fe
JY

<W-
Operator: -— '

Station.-^kj^Z/}

Location: O 1 } n / (^u >
1

Soil Conditions: ^

Depth to Measurement:

Date: ////<>/> S~

Time: <~? 22-

/ 1/t/l ) j/7 ez. •y^Z'x l̂

^

6# ' >3£

ROTATE PROBE 180° AT SAME DEPTH

160
COLUMN G - Divide each reading in

column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

180

Vector Resolution to Determine Direction

OR

Vector end
points vi 1 1 closely
fit a circle in-
scribed about the
longest vector.
Values in column G
vi 1 1 approximate vector
lengths shown at right.

.00

1. Use KVA Vector Addi t ion Program tTi-S8/59-HP4ic)calculator

2. Solve graphically by placing 4 individual vector
segments sequen t i a l ly head to tail. (See manual
for detai led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). CO.

Direc t ion : Velocity:

Form 104 a v a i l a b l e f r om your loca l K-V A s s o c i a t e s , Inc. dea le r .
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\_4 l lV><-M\SL- / \ iB / - " i ! l t_ l l I l_V-/\Jtf U W W » * l \ . O r i L _ I — l

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel prob8

Table of LCD Readout
C-<+Sf— a

^N A B c xg'
A"/ / /

Probe / #/•*>/*/
pair /y yV

+ 1/-6

*2/-7

+ 3/-8

*4/-9

^yz
+6
rS

-f~

3d
•** ~-

";?

/̂£
/ '̂6
8^

_ ^T/i/l / / ^ ) p, /G- v
Operator; // 1 Date: / / u/ / °

Station.<S^t;^2._D Time: "^ ^ ^~

/^\\ < / / . 1 , /
Location: L S \ \ s \ / '^—^ \ l̂ .̂ , ̂  ? 7-0 /^

/ ,. ^
Soil Conditions: ^^

/ ' (_/ /~^ /^
Depth to Mfiasurpment: o/ /^? O"

(T)

ROTATE PROBE 180 AT SAME

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
.chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow
Vector end

points w i l l closely
f1t a circle in-
scribed about the
longest vector.
V a l u e s in column G
> i l l approxlt iate vector
lengths shown at right.

180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addition Program [Ti-S8/59.HPMC)ca Iculators

2. Solve graphically by placing 4 individual vector
segments sequent ia l ly head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your cal ibrat ion curve, of readout versus ,
p re fe r red uni ts of f l o w (e.g. f ee t per d a y ) . /• ^ -/4-I/-1

Direction; Velocity:

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dealer .
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For use v j \ \h K-V Assoc ia tes , Inc. Ground\vater Flowmeters, 4 Channel probe

'7

Table of LCD Readout

A B

+1/-6

2/-7

3/-

Operator: >^

Location.- LJ \ \S \ / ^^

Date: 'V/0//--^

Time; /O ^

-> 1 i/-V_ , o c_^ \j Ov-v

Soil Conditions:

Depth to Measurement; 6'y ' /j^--

ROTATE PROBE 180 AT SAME DEPTH

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

180

Vector Resolution to Determine Direction

OR

Vecto r end
points vi 1 1 closely
fi t a circle in-
scribed about the
longest vector.
V a l u e s in column G
vi 1 1 a p p r o x i m a t e vector
l eng ths shown at r ight .

1. Use KVA Vector A d d i t i o n Program (Ti-58/59-HP^jc)ca Icula tor

2. Solve graphically by placing 4 ind iv idua l vector
segments sequent ia l ly head to tail. (See manual
for de ta i led ins t ruc t ions) .

Velocity Determination

Refe r to your ca l ib ra t ion curve of. readout versus
p r e f e r r e d un i t s of f l o w (e.g. fee t per day ) . UT

Pi rent inn-. Velocity:

Form 104 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copy r i gh t 1981 K~V A S S O C I A T E S , INC., Falmouth, MA 02540 9/82



sj.i-\WUIML; VVM i i_ri i
For uTe'.with K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout
--X.6 Operator: "V

Time:

Location:

Soil Conditions;

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH^-g

D E S F G

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow
Vector end

points wi l l closely
fit a circle in-
scr ibed about the
longest vector.
V a l u e s in column G
• w i l l app rox ima te vector
l e n g t h s shown at r ight .

180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addition Program tTl-58/59-HP4ic)calculator!

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). "Z C

-

Direct ion : Velocity:

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Fatmouth , MA 02540 9/82



V Y

For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+1/-6

V?

Operator; / /

Location:

. Time: Z

I l /~~~Vl XT- •_

Soil Conditions;

Depth to Measurement; / P L> &-

ROTATE PROBE 180 AT SAME DEPTH

160
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
po in t s w i l l closely
fit a c i rc le in-
scr ibed about the
longest vector.
V a l u e s in column G
vi1 I a p p r o x i m a t e vector
leng ths shown at right.

180

Vector Resolution to Determine Direction

OR

.00

.71

1. Use KVA Vector A d d i t i o n Program CTl-58/5^HP'UCica Iculator

2. Solve graphically by placing 4 individual vector
segments sequen t i a l ly head to tail. (See manual
for de ta i l ed ins t ruc t ions) .

Velocity Determination

Refer to your ca l i b r a t i on curve of readout versus
pre fe r red un i t s of f l o w (e.g. f ee t per day ) . _n </

Direction.- Veloc i ty ;

Form 104 a v a i l a b l e f r o m your l oca l K-V A s s o c i a t e s , Inc. d e a l e r .
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8 v-x I

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

7
Table of LCD Readout x 5

Probe
pair

1/-6

3/-8

Operator: J3 ^— -

Station :^Cxj<-/L/^ -S>-

Location: O \ \ A / ^

Soil Conditions: ^
I

Depth to Measurement;

. Date: ^ V ; °/7 S"

Time: / • ^ °/ n

-i - K 7
— ̂  \ I *^> — \ ^I ( J C> "U,

J ' '

/ 5 /T 6-

ROTATE PROBE 180 AT SAME

160

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow
Vec to r end

poin t s w i l l closely
fit a. circle In-
scribed about the
longest vector.
V a l u e s in column G
vl 11 approximate vector
l e n g t h s shown at r ight .

180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addit ion Program Cri-S8/59-HP4ic)calculator;

2. Solve graphically by placing 4 individual vector
segments sequential ly head to tail. (See manual
for deta i led instructions).

Velocity Determination

Refer to your calibration curve of readout versus f
preferred units of flow (e.g. feet per day). O O^

Direction: Veloci ty:

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .
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For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout ;*• g

1->N A B c

1/-6

0

Operator: ''

Station i^-^0 V V -5

Location.- C/ ' ' ̂  / ^-^

Date: /'/to/9sr

_ Time;' '- -^ /^

1 I l/i — i ,',-) «^ • j U)

Soil Conditions: -''"'

Depth to Measurement; ) ^ & C-
;

Dvf

I
ROTATE PROBE 180° AT SAME DEPTH ^^

•S , D , E , s, F G ̂  >/81

"P

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
po in t s w i l l closely
fi t a c ircle in~
scr ibed about the
longes t vector.
V a l u e s in column G

. • u i l l a p p r o x i m a t e vector
lengths shovn at r ight .

200
180

160

.oo

Vector Resolution to Determine Direction

1. Use KVA Vector Addition Program tTl-5B/59-HpAic)calculator

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: JUI Velocity:

Form 1Q4 a v a i l a b l e f rom your loca l K-V A s s o c i a t e s , Inc. dea le r .
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L_n I L.V-/VV V t f W

For use \vith K-V Associates, Inc. Groundv/ater Flowmeters, 4 Channel probe

Table of LCD Readout

Probe
pair

Xg

0

55

Operator: v_s"' Date: / ' / / ̂ / / ."_

Station: ^ / / J> Time: C —

f^T\ 1 1 * ' \ - > • /LocationrO > N ̂  / L^ '̂ ^l^-^-^ ^ ^—/-^ '•-, _

Soil Conditions: ^

Depth to Mpasnrpment: \S -S /L^Cr"
j 1O C^1-̂ ) / 'T c"'i AT o

^ /

® /

*r

£• J Cli-

ROTATE PROBE 180° AT S A M E.DEPTH

+1/-6

+2/-7

+37- 8

3

T
/B

ll

/

-f
4

-f-

N-S
2

/

7

i>*

%f

/'
P

,&

/

/

'*•

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

200 160
180

Vector Resolution to Determine Direction

OR

Vector end
poin ts vi 1 1 closely
fit a circle in-
scr ibed about the
longest vector.
V a l u e s in column G
w i l l a p p r o x i m a t e vector
l eng ths shovn at r ight .

1.OO

1. Use KVA Vector Addition Program tri-58/59-Hp«ic)calculator:

2. Solve graphically by placing 4 Individual vector
segments sequent ia l ly head to tail. (See manual
for de ta i led instruct ions) .

Velocity Determination

Refer to your ca l ibra t ion curve of readout versus
preferred units of f low (e.g. feet per day). rs. "j

Direction-. Veloci ty:

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

Copy r igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use with K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

1
Table of LCD Readout

._^K] A B cZ-^.a^/->

*.» ///+/F/**
pair / «3 / c /<? /

+17-6

*2/-7

+ 37-8

<4/ -9

t̂/Q

"i
V

*v **

507

3^V
r-

ZV3
343

3%

*Z6

^/Vl ), ) t f,7 <**.
Operator: ^ • L Date: / ; / / / / -^

"*7 S

Station: LT^J ^ / L-> Time; ^ -""""

r^) i ' 7 1 i K • iLocation.- ^-x \ 'x^ / u-̂ y i T- — s. i ^ e_ 1 0 7 - ^
/ ^y

Soil Conditions-. ^^^
X

/" <^ 7^/^Depth to MfiaRiirpmpnt: r) x <L> rT^

CD

^

ROTATE PROBE 180° AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading la
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s vi11 closely
fit a c ircle In-
scr ibed about the
longest vector.
V a l u e s in column G
•-111 a p p r o x i m a t e vector
l e n g t h s shown at r igh t .

l>200 160
180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addi t ion Program nri-58/59-HP4ic)ca Iculator

2. Solve graphically by placing 4 ind iv idua l vector
segments s e q u e n t i a l l y head to tail. (See manual
for de ta i l ed I n s t r u c t i o n s ) .

Velocity De t e rmina t i on

Refe r to your ca l ib ra t ion curve of readout versus
p re f e r r ed un i t s of f l o w (e.g. f ee t per day) . /-\ ^

</ - J

D i r e c t i o n ; 2-0 S su) Velocity-

Form 104 a v a i l a b l e f r om your loca l K-V A s s o c i a t e s , Inc. d e a l e r .
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator--

Station: _

/ ' '

Time:

Location .. O \{* /U^U-V^r TT>

Soil Conditions:

Depth to Measurement;

/ j S

ROTATE PROBE 180° AT SAME DEPTH

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle

. chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vector end
poin ts -wi l l closely
fit a circle in-
scribed about the
longest vector.
V a l u e s in column G
vi11 approx imate vector
lengths shovn at right.

180

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addition Program rn-se/59-HP4)c)calculator!

2. Solve graphically by placing 4 Ind iv idua l vector
segments sequent ia l ly head to tall. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versu
preferred units of flow (e.g. feet per day).

Direc t ion: Veloci ty: ~f7""Cr

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dealer.

Copy r igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82



v ^ i i i W U l M L y \ i - b r t i i _ i i • :- W B tf V tf w I U \ O i'l L. L. I

For use wi th K-V Assoc ia tes , Inc. Groundwater Flovvmeters, 4 Channel probe

1
"7

Table of LCD Readout ^{^

— >f\J A B C °

/-/ / /
Probe AV> A/
pair / "v <v ̂  /

+ 1/-6p-$L

*2/-7

*3/-8

«4/-9

55,

75

AS

7c
-/-^

r^o
•7a.

?5

7^/
r̂ .?
— ' .

Operator: ^ /l/l Hafp: / / // /<?/ ^vS"

Station; '-^^ i'iJ^ Time:"^'^

rx -, - / .
Location.- ^> M ̂  / (-^-' ,

Soil Conditions: ^^

Depth to r/easurement:

(T)

M,,.̂  J^>,

"^

.<T7?

- —

ROTATE PROBE 180° AT SAME

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
.chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
po in t s vl1 I c losely
f1t a circle In-
scr ibed about the
longest vector.
V a l u e s in colunm G
w i l l approximate vector
len&ths shovn at t l&ht.

180
160

1.00

Vector Resolution to Determine Direction

1. Use KVA Vector Addi t ion Program [Ti-S8/59.Hp.<ic)calculator;

2. Solve graphical ly by placing 4 Indiv idual vector
segments s e q u e n t i a l l y head to tail. (See manual
for de ta i led instruct ions) .

Velocity Determination

Refer to your c a l i b r a t i o n curve of readout versus
p r e f e r r e d uni t s of f l o w (e.g. f ee t per day ) . I /sH /£/ /

Direction: 0 I Velocity:

Form 104 a v a i l a b l e f r o m your local K-V A s s o c i a t e s , Inc. dea le r .
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0 V I I

For use with K-V Associates, Inc. Groundv^ater Flowmeters, 4 Channel probe

Table of LCD Readout

A B c

Probe /£/•*,/
pair Ay //*

+1/-6

*2/-7
+ 3/-8

+ 4/-9

/"/

v/
?5
0

-f—

JS
r0

/x

fr
?9
'ri
jzf

Operator

Station;

: S ' \

Time.-

Locationion: C3 l \ ,v
Soil Conditions:

Depth to Measurement;

v. )

ROTATE PROBE 180 AT SAME DEPTH

160
COLUMN G - Divide each reading In

column F l>y the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
points w i l l closely
fit a circle In-

"scr ibed about the
longest vector.
V a l u e s in column G
w i l l approxlrsate vector
leng ths shovn at right.

180

Vector Resolution to Determine Direction

OR

.OO

1. Use KVA Vector Addition Program rn-ss/s9.Hp<ic)calculator:

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). ||

0-

Direction: Veloci ty 1

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dealer .
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IML; VVM i L.n i

For use wi th K-V Associate;; . Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Probe
pair

+ 1/-6

V

e/o
1/

30

1C

Operator: i Date:

Time;

Location: , v-i i '̂ 7 a

Soil Conditions;

Depth to Measurement; '6-

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7 3V

O

/zo
'8

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

200 160
180

Vector Resolution to Determine Direction

OR

Vec to r end
points v-i 11 closely
fit a c i rc le in-
scribed about the
longest vector.
V a l u e s in column G
•-•ill a p p r o x i m a t e vector
l e n g t h s shou-n at r ight .

1.00

1. Use KVA Vector Addi t ion Program tTi-S8/S9.HP4ic)calculatoT

2. Solve graphical ly by placing 4 individual vector
segments s equen t i a l l y head to tail. (See manual
for de ta i l ed ins t ruc t ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). .

V'6-

Direction; Veloc i ty ;

Form 104 a v a i l a b l e f r o m your local K-V A s s o c i a t e s , Inc. dea le r .
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l_ll I L W W t f V tf V-x»nt \ O Hi Li Ll I

For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout
x8

3/-8 0 -14

Operator: Date:

Time;

Location : A" ;u,./
Soil Conditions:

Depth to Measurement;

*:>WrU
ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

+ 3/-S

4/-9

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle

, chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
fit a circle In-
scribed about the
longest vector.
V a l u e s in colurrei G
w i l l app rox ima te vector
l e n g t h s shown at r ight .

200 160
180

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addi t ion Program tri-SB/s9-HPXic)calculator

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for de ta i led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

'

Direction =__fiO_^iL- Velocity:

Form 104 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82



x \~t i i a— i_ i

For use wi th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readouty,, ,«-
C-'jLt-T' !• X' J>

1 _ * , ̂ \ A B C X S

Probe /^Vb/pai r /y y^
I f f

+1/-6

•»2/-7,
+ 3/-8

M/-9

71/
4-
39
0
O

/5H
lei'

f9s"
755

r!4

f-b
0^

Station:^^V3/>

Location; ^ ^ -^ /

Date;

Time:

Soil Conditions:

Depth to Measurement--

ROTATE PROBE 180* AT SAME DEPTH

+1/-6

+2/-7

+ 3/-S

+ 4/-9

r/%
0

^

fi
7?
3c£
5co

?3
-K

33

^
^

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
p o i n t s w i l l closely
fit a c i rc le in-
scribed about the
longes t vector.
V a l u e s in column G
w i l l a p p r o x i m a t e vector
l e n g t h s shown at r igh t .

200 160
180

Vector Resolution to Determine Direction

OR

.00

1. Use KVA Vector Addition Program rn-5B/59-Hp«ic)ca Iculatoi

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determinat ion

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). .1

Direction; Velocity;

Form 104 a v a i l a b l e f r om your loca l K-V A s s o c i a t e s , Inc. dea le r .
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+17-6

+ 27-7

+ 37-8

"47-9

— r—
'/

^/V
4__

c

-r-
~T7u ^—

7/9
t'l

~iS

n
75

z ^ z
7^"

Oper.tor^/V//^

Station:^ V-3-£>

//
Location: <2> 1 1 ^ / (-*-

Date:

Time:

' i 1 lx-% , '^

i ' h ?y/c'5"

; •/-ev-)

^Soil Conditions: ^

Depth to Measurement; z? ' 's*>'/^> (S—~-

ROTATE PROBE 180° AT SAME DEPTH?'-"'

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
po in t s w i l l closely
f1t a circle In-
scribed about the
longest vector.
Va lues in column G
vl11 approximate vector
l e n g t h s shown a t r igh t .

200 160
180

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addit ion Program tri-58/59-Hp^ic)calculator:

2. Solve graphically by placing 4 individual vector
segments sequentially head to tall. (See manual
for detai led Instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). i

f '/

Direction: __LLS_ Velocity:

Form 1Q4 ava i l ab l e f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use wi th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

1—N A

+17- 6

>3/-8*£>

4/-9

tz

<' S^Operator; / / ^

Station: G^^/J^TO

Location; C^M'l / *-^

Dflte: 7 ' // "2- /9 '

Time: ~* c> ••>

L^'l v^;^,-/^^

Soil Conditions: ^^^

Depth to Measurement; r<£) /?^

ROTATE PROBE 180° AT SAME DEPTH

S F

.1
,%\>N-S

+2/-7

+3/-S

4/-9

^(^9%55 #

>̂'

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
fit a c ircle in-
scr ibed about the
longest vector.
V a l u e s in column G
vi11 a p p r o x i m a t e vector
l e n g t h s shown at r ight .

V
200

180
160

Vector Resolution to Determine Direction

OR

.OO

1. Use KVA Vector Addi t ion Program tTl-58/59-HPmc!ca leu la tor

2. Solve graphically by placing 4 Individual vector
segments s equen t i a l l y head to tail. (See manual
for de ta i l ed ins t ruc t ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:

3/~c/
Form 104 avai lable Irom your loca l K-V A s s o c i a t e s , Inc. dea le r .

Copy r igh t 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 0 9/82



I I I I C_

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

A B C

£X6( |̂  /7

Fro be
pair / «s~

+ 1/-6

3/-8

/3

Si-

Operator: 7 '

Station:^r^C/^

Location.- \> ^^

Soil Conditions;

Depth to Measur

DatP: /' J tt'/jT

& Time:

/ - I 1

^ ^

/C O /3>6-"
e>ment: U

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector a 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
fit a circle in-
scribed about the
longest vector.
Va lues in column G
•-•111 a p p r o x i m a t e vector
lengths shown at right.

180

ROTATE PROBE 18O AT SAME DEPTH

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addi t ion Program tri-58/59-HP4ic)calculator:

2. Solve graphically by placing 4 indiv idual vector
segments sequentially head to tail. (See manual
for de ta i led instruct ions) .

Velocity Determination

Refer to your ca l i b ra t i on curve of readout versus
prefe r red uni t s of f l o w (e.g. f ee t per day) . <jQ

Direction: Veloci ty:

Form 104 avai lable from your local K-V Assoc ia tes , Inc. dealer.

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use wi th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout '

A B C

Probe / £/•*/
pair / «> / £/ *

+ 1/-6

*2/-7

«3/-8

*4/-9

7"

7/3

7
"̂

/ y
70
T^?

53

'.XT,

t^"

#x

^'

Operator : <-> ' (

Station: '0

Locationion: 0 ̂  / ^ <"jTj ..-

Soil Conditions:
J

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

+37- 8 0
/3

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

V e c t o r end
po in t s w i l l closely
fit & circle in-
scribed about the
longest vector .
V a l u e s in column G
•-111 a p p r o x i m a t e vector
l eng th s shovn at r ight .

1.00

1. Use KVA Vector Addi t ion Program tTl-58/59-HP-4ic)calculatoi

2. Solve graphical ly by placing 4 individual vector
segments sequen t i a l ly head to tail. (See manual
for de ta i l ed ins t ruc t ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

f

Direction: Velocity:

Form 104 a v a i l a b l e f r om your local K-V A s s o c i a t e s , Inc. dea ler .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 0 9/82



11

For use v/ i th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+ 1/-6

2/-7

3/-8

0

/s

Operator:

Station;^

Date: ,

Time;

Location:

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH

1

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector * 1.00).

Cosine Test Shows Uniform Flow

Vector end
points w i l l closely
f1t a circle In-
scribed about the
longest vector.
V a l u e s in column G
w i l l approxl r ta te vector
l eng ths shown at right.

200
180

160

Vector Resolution to Determine Direction

OR

.OO

1. Use KVA Vector Addition Program (Tl-58/59-HPxjc)ca Icula tor

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity: / • /

Form 104 avai lab le f rom your local K-V Assoc ia tes , Inc. dealer.

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use wi th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 chanflGl probe

Table of LCD Readout

B C

Pr?be Av ^A/ - <•pair / V V V a ; "•-['>
/. / / / 2v l

+ 1/-6

•»2/-7
+ 3/-8

+ 4/-9

+ [te

x^

Vp0

7^

^ff^>

f i Q

-S4-
-3^
-24U

*'!4

-^
~^tl

-^4-

Operator: JM A£? n*tfi: 11 istar
Station: ^0 "Oy Time: H'-CO

Location; Vti\ ^ lvto',4tt MA

Soil Conditions:

Depth to Mea ^urpment : 3J ^'rt (fati
v_^-|

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+ 37- 8

+ 4/-9

f(4

^
-2i

0

^4-

-20

-540
-12

^
- l̂
-2>n
-a

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle

. chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow
V e c t o r end

p o i n t s w i l l closely
fi t a c i rc le in-
scr ibed about the
longes t vector.
V a l u e s in colurrm G

.-•111 a p p r o x i m a t e vec tor
l e n g t h s shown a t r igh t .

200
180

160

Vector Resolution to Determine Direction

OR
1. Use KVA Vector Addi t ion Program rn-S8/59-HP<lc!ca Icu la tor

2. Solve graphical ly by placing 4 ind iv idua l vector
segments sequent ia l ly head to tail. (See manual
for de t a i l ed ins t ruc t ions ) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:^!

Form 104 a v a i l a b l e f r o m you r loca l K-V A s s o c i a t e s , Inc. d e a l e r .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 0 9 /82



For use with K-V Associates, Inc. Groundwater Fiowmeters, 4 Channel probe

Table of LCD Readout

twp

Operator:

Station:

Location:

SkvjM
flu^U
:]

(Uw U};|n''JH^

DM*- /JK^S
Time: /).T3

Soil Conditions: S

Depth to Measurement: aO' k:

o

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+37- 8

4/-9 -II4

Mil

-Us

Use of Table

COLUMN g - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow
.71

200
180

160

Vector Resolution to Determine Direction

OR

Vector end
p o i n t s w i l l closely
tit n circle in-
scr ibed about the
longes t vector.
V a l u e s in column G
vl 1 1 approxlr ia te vector
l e n g t h s shovn at r ight .

1.00

1. Use KVA Vector Addition Program (Ti-58/s9-HP̂ ic)ca Icula tor:

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

~

Direction: -S £, A/ ̂  Velocity; ^

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use with K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 ChSfinel probe

Table of LCD Readout

— > - M A B C

/?/ / /
Probe /<*V>/'V ZfLUfi
pair /•/ "/A/ ^ 1

+ 1/-6

*2/-7

+ 3/-8

+ 4/-9

M?

UO

-n
-&

*K
-iz
-^i
-lU

*44

-S"l

-^

-l?S

Operator; nu/SM Ratp: ^U^p/\

Station: ^^ ^ Time: I f ) -^

Location-. OA'vA V^. hUl VM^flTiA V'n
(J

Soil Conditions:

-> i ' i . /f^^
Depth to Measurement: ^^ ^-\ l-fLuJ

CD

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

2/-7

+37- 8

4X-9

-no

OS

-tl

Use of Table
COLUMN G - Divide each reading In

column F by the largest abso lu te value.
Draw these 4 vectors on the circle
char t according to the scale provided
(i.e. strongest vector » 1.00).

Cosine Test Shows Uniform Flow
V e c t o r end

po in t s w i l l c losely
fit a c i rc le In-
s c r i b e d about the
longes t vector.
V a l u e s in column G
•-111 a p p r o x i m a t e vector
l e n g t h s shown at r ight .

200
180

160

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector A d d i t i o n Program rn-5B/59-HP.<ie;calculator

2. Solve graphically by placing 4 individual vector
segments s e q u e n t i a l l y head to tail. (See manual
for detai led instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity;

Form 1Q4 a v a i l a b l e f rom your loca l K-V A s s o c i a t e s , Inc. dea le r .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 0 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

— N A B

/ <j /
Probe /#/*/
pair /y y<

+ 1/-6

•»2/-7

+ 3/-8

*4/ -9

til

^
D

^

*9D

-U
-442

^
s
no

~fa

'ztf

y^/ xi

Operator: ; iCl /o?1 ' Date: "/' V /J

Station: ^^ PC Time: /O^f^ l

Locat ion : /Ul ' ̂  ^ ' ' |L'U H/l̂  >^ ' H

Soil Conditions:

2,/i ' I •>
Depth to Measurpment: O^ ^^

(T)

ROTATE PROBE 180° AT SAME DEPTH

1-1/-6

2/-7 v-41
3/-S 0 -I3L-

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector ™ 1.00).

Cosine Test Shows Uniform Flow

Vector end
p o i n t s w i l l closely
f1t a circle In-
jc r ibed about the
longest vector,
'.'a lues in column G
••111 approx ima te vector
l e n g t h s shovn at right.

200
180

160

Vector Resolution to Determine Direction

OR

1.0O

1. Use KVA Vector Addition Program tri-58/59-Hp^ic)ca Iculators

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tall. (See manual
for detailed instructions).

Velocity De te rmina t ion

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). .,

Direction: Veloc i ty ;

Form 1Q4 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



i c.n ri.uv\/ v
For use w i th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout 2

•j-^N A 3 C '

Probe
pair

+ 1/-6 -
6

ft
39

Operator:

T •Time:
j. ' / /

Location; L> i i^ / ^U \

Soil Conditions:

Djefpth to Measurement;

ROTATE PROBE 180° AT SAME D

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector Resolution to Determine Direction

OR
-Hp^dca Iculator

V e c t o r end
p o i n t s w i l l closely
fit a c i rc le In-
scribed about the
longes t vector .
V a l u e s in column G
• - i l l approxlrza te vector
l e n g t h s shovn at r ight .

1.00

1. Use KVA Vector Addition Programf

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

R e f e r to your c a l i b r a t i o n curve of readout versus
p r e f e r r e d un i t s of f l o w (e.g. feet per day ) .

Direction: 7 Veloci ty :

Form 104 a v a i l a b l e f r o m your l oca l K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmouth, MA 0 2 5 4 0 9/82



I^U VVM i i^n rL_wvv vv wmxoncn: 5

For use wi th K-V Associates, Inc. Groundwater Flovvmeters, 4 Channel probe

Table of LCD Readout

Probe
pair

r~"-~

+ 1/-6

+ 2/-7
+ 3/-8

•>4/-9

ZD

%

3 /

75

/y

ŷ/c
7?6

n\i
-\
.•XC';l

-*

-0

Operator: Date:

Time; ̂

innrC'l'Location:
7"

Soil Conditions;.

Depth to Measurement:

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

2/-7

4/-9
xf

200
180

Vector Resolution to Determine Direction

OR

1.OO

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
po in t s w i l l closely
fi t a c ircle in-
scr ibed about the
longes t vector.
V a l u e s in column G
- i l l approximate vector
l e n g t h s shown at r ight .

For m 104 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540

160

1. Use KVA Vector Addi t ion Program tri-5e/59-HP<jc)calculator:

2, Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for de ta i l ed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

It

Direction: C*>&O Velocity: ~ \̂5

9/82



\~* > i *—' v> i >. t—' u v j-\ i i_ i I a E— \_s w tf u tf v_/ i l i \ v _ J I I C_ (_ I

For use w i th K-V Assoc ia tes . Inc. Groundwater Flov^meters, 4 Channel probe

Table of LCD Readout

Operator;/

Station:C-'-<-'3o O'^L

Location: O '< ̂ 1 / ^^

Time:

Soil Conditions:

Depth to Measurement:

ROTATE PROBE 180 AT SAME DEPTH

1-^S

Probe
pa i r

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
fi t a c i rc le in-
sc r ibed about the
longes t vector .
V a l u e s in column G
vl11 a p p r o x i m a t e vector
l e n g t h s shovn at r ight .

200 16O
180

Vector Resolution to Determine Direction

OR
1. Use K.VA Vector Addi t ion Program rn-58/59.HP<ic!ca Icula tor:

2. Solve graphical ly by placing 4 individual vector
segments sequen t i a l ly head to tail. (See manual
for d e t a i l e d ins t ruc t ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction.- Velocity; .

Form 104 ava i l ab le f rom your loca l K-V A s s o c i a t e s , Inc. dea ler .

C o p y r i g h t 1981 K~V A S S O C I A T E S . INC., Fa lmouth , MA 0 2 5 4 0 9/82



UttUUNUVVM I Ctt rLVJW Vtf

For use wi th K-V Associates, Inc. Groundwater Flovvmeters, 4 channel probe

Table of LCD Readout
Operator: /* ' ' / //

Station ̂ 4^3^

Location: O M •/"!

/* f~^ •> /
fTf Rate: / ; /y V/'/-i"

O IV, Time:
;, , /

/ L^, ! \S,\sj' su? 7^^

Soil Conditions:

Depth to Measurement: >•> ^ _

ROTATE PROBE 180° AT SAME DEPTH

160
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
f1t a circle in-
scr ibed about the
longes t vector.
Va lues in column G
•-ill approxl t ra te vector
l e n g t h s shown a t r ight .

180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addi t ion Program fri-58/59-HP4ic)calculator

2. Solve graphically by placing 4 Individual vector
segments sequential ly head to tail. (See manual
for de ta i l ed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: A / Velocity:

Form 104 ava i l ab l e f r o m your local K-V A s s o c i a t e s , Inc. dea ler .

Copy r igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use \vith K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

1-<-N A B c

Fro be
pai r

«2/-7

M/-9 0

Operator: S ' Date: .

Time:

Location,o\^ /
Soil Conditions:

Dept

ROTATE PROBE 180 AT SAME DEPTH

h to Measurement;

-•-1/-6

+2/-7

+ 3/-S

+ 4/-9

ill

^
0
tl

*M

^5°)

-I54-

-3b

MS

MS"

^d

-35

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =* 1.00).

Cosine Test Shows Uniform Flow

Vector end
p o i n t s vl 11 closely
fi t a circle in-
sc r ibed about the
longes t vector.
V a l u e s in column G
-111 a p p r o x l n v a t e vector
l e n g t h s shovn at r igh t .

Vecto

OR
1.

'2 .

.00

• Resolution to Determine Direction

Use KVA Vector Add i t i on Program fri-58/59-HP4ic)ca Icula tors

Solve graphical ly by placing 4 ind iv idua l vector
segments sequent ia l ly head to tail. (See manual
for de ta i led ins t ruc t ions ) .

Velocity Determination

Refer to your c a l i b r a t i o n curve of readout versus
p r e f e r r e d un i t s of f l o w (e.g. f ee t per d a y ) .

Dirprtinn: Velocity:

Form 104 a v a i l a b l e f r om your local K-V A s s o c i a t e s , Inc. d e a l e r .

Copy r igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9 /82



For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

i-N
Probe
pair

A B C

/ ** / / /A A A // ^ / c- / j // 1 / c//^/ .,

+ 1/-6

«2/-7
+ 3/-8

•»4/ -9

lii
Ml
0
*i!)

"41
*51
-lU

-U

*.V1
T|Q

-:̂
-u

ROTATE PROBE 180 AT SAME DEPTH

Probe
pair

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle

.. char t according to the scale provided
(I.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
p o i n t s w i l l closely
H t a circle in-
scr ibed about the
longes t vector .
V a l u e s in colurrcn G
w i l l a p p r o x l r ^ a t e vector
l e n g t h s shown at r ight .

200
180

16O

Operator: AlfFfSM Date: \ \ \ \ k

Station; '̂.'̂ 0'?(.'[N) Time: ! " ' ^ ^j

Location: !;Vv\ l\Ji\Wjr i^ft* MA

Soil Conditions: ^

Depth to Measurement: .-5^' :> IXj

K

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addi t ion Program CTi-S8/s9-HP«ic)calculator;

2. Solve graphically by placing 4 individual vector
segments sequential ly head to tail. (See manual
for de ta i led Ins t ruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity: Q_

Form 1Q4 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82



I^u VVM i L_11 i L.v_/vtf vu w

For use w i th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+ 1/-6

«2/-7

+ 3/ -8

+ 4 / -9

^
'41

•'!>

^

4qq

rHD

-22C

-H5

*&

^-/a
-in

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+3/-S

4A9 H.D -to

N - S
2

ft

\l^

(i'l.S

:s-s

/'
i

> 4'.
oi^

-GV

Depth to Measurement:

200
180

Use of Table
COLUMN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
.chart according to the scale provided
(I.e. strongest vector => 1.00).

Cosine Test Shows Uniform Flow

Vecto r end
p o i n t s w i l l closely
fIt a circle In-
sc r ibed about the
longest vector.
V a l u e s in column G
-•111 a pproxluia te vec tor
l e n g t h s shown at r ight .

Form 104 a v a i l a b l e f r o m you r loca l K-V A s s o c i a t e s , Inc. d e a l e r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmouth , MA 0 2 5 4 0

160

.71

Vector Resolut ion to Determine Direct ion
1. Use KVA Vector Addition Program (Tl-58/59-HP^ic)ca Iculator:

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tall. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: 3^-7\^> — < — Veloci ty: -^" tlM -'

9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

!-N
Probe
pa i r

A B

/ ** / /Ay* A/ *> / £/ *> /

c
/

; /

+ 1/-6

+ 2/-7

+ 3/-8

M/-9

^

^

^

^

-'"'.I

Abl

-fit

-'d

^V)

'il

-i'fl

-ill

Operator iS/^/'/T

Station:^L^'^~C

•~~i 1
Location: CY 1 ' -"

Soil Conditions/X

Depth to Measure

bf naf«: /•>////£*-

^ Time; (' iXtiV.
/ /

1 /t^< l ) V / ' ? - < '/-c7^ .

/f- ^

?ment: - / ' ^ '~^> ^*~\

ROTATE PROBE 180° AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Drav these 4 vectors on the circle
char t according to the scale provided
(I.e. strongest vector " 1.00).

200 160
180

Vector Resolution to Determine Direction

osine Test Shows Uniform Flow
.71

OR

Vec to r end
p o i n t s w i l l closely
f 1 t a c i rc le In-
scribed about the
longest vector,
.'a lues In column G
••111 approx l t z^ te vector
l e n g t h s shovn at r igh t .

1.OO

1. Use KVA Vector Addition Program tTl-58/59-HP^jc!calculators

2. Solve graphically by placing 4 Ind iv idua l vector
segments sequent ia l ly head to tail. (See manual
for de ta i led instructions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction:

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dealer .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use with K-V Assoc ia tes, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+ 1/-6

2/-7

+ 3/-S

"4/-9

0 3V-

35

©perater: ^Ai / -

Station. 6^' V£

Location:! ) ' i u-|

Soil Conditions;

Depth to Measur

>- ? n^te: '/ / / ^/9^

*—} Time;

/ 1 /

/ / J

pment; ,^O- -^ '-^ ^"

ROTATE PROBE 189° AT SAME DEPTH

+1/-6

+2/-7

3/-S

4/-9

v/

£

*si- /3

Use of Table
C6LUHN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector ** 1.00).

Cosine Test Shows Uniform Flow

200
180

16O

Vector Resolution to Determine Direction

OR

Vector end
points will closely
fit a circle in-
scribed about the
longest vector.
Values in column G
i--l 1 1 approximate vector
lengths shown at right.

1.00

1. Use KVA Vector A d d i t i o n Program rri-58/s9-Hp^ic)calculator

2. Solve graphically by placing 4 individual vector
segments s equen t i a l l y head to tail. (See manual
for de ta i l ed ins t ruc t ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction; Veloci ty:

Form 104 ava i l ab le f rom your loca l K-V A s s o c i a t e s , Inc. dea le r .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 0 9/82



» « i~\ I !_ I I I » • VXI I I

For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

1-+N A B c
Operator;

Location: O

Soil Conditions:

Depth to Measurement;

5v*Tl, I'
ROTATE PROBE 180° AT SAME DEPTH',

+1/-6

0
$

Wj

Use of Table

COLUMN G - Divide each reading la
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

Vector end
points wi l l closely
f1t a circle in-

- sc r ibed about the
longest vector.
V a l u e s in column G
•- i l l app rox ima te vector
leng ths shown at r ight .

200
180

16O

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addition Program (Ti-58/59.HPxic!ca Icula tors

2. Solve graphically by placing 4 individual vector
segments sequentially head to tall. (See manual
for detailed Instructions).

Velocity Determination

Refer to your ca l ibra t ion curve of readout versus
p re f e r r ed un i t s of f l o w (e.g. fee t per day) . C_JA

Velocity-

Form 104 ava i l ab l e f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 O 9/82



J l>i LJ Vtf t~\ I L. I I I E _ W V t f «tf V>l \I\OI IL.L- 1

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout 2^61-\

-]—^N A s c
/ •

Probe
pai r

7- 6

2/-7

4/-9 0
7^

i>

7

Operator •• _1~L.

Station; v Time:

location:

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

3/-S

4/-9 tr

z'Z

•\-\\

Use of Table

COLUMN G - Divide each read ing in
column F by the largest abso lu te value.
Draw these 4 vectors on the circle
cha r t according to the scale provided
(i .e . s t rongest vector = 1.00).

Cosine Test Shows Uniform Flow

200
180

160

a,,

Vector Resolution to Determine Direction

OR

V e c t o r end
po in t s vi11 closely
fi t a c i rc le in-
scr ibed about the
longes t vector.
V a l u e s in column G
•-•111 a p p r o x l r c a t e vector
l e n g t h s sho\.Ti at r igh t .

1.OO

1. Use KVA Vector Add i t i on Program tri-58/59-HP4ic!ca Iculatoi

2. Solve graphically by placing 4 individual vector
segments sequen t ia l ly head to tail. (See manual
for de ta i led ins t ruc t ions) .

Velocity- Determination

Refer to your c a l i b r a t i o n curve of r eadou t versus
pre fe r red un i t s of f l o w (e.g. fee t per day ) . <~l/)

Direction: Velocity:

Form 104 a v a i l a b l e f r om your loca l K-V A s s o c i a t e s , Inc. dealer .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Fa lmouth, MA 0 2 5 4 0 9/82



• » I X *-X i I l_ l__ I

For use with K-V Associates, Inc. Groundwater Ftowmeters, 4 Channel probe

Table of LCD Readout^

Station:ion:̂

Location: c

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180° AT SA^ME DEPTH

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector « 1.00).

Cosine Test Shows Uniform Flow

Vector end -71

points wi l l closely
fit a circle In-
scribed about the
longest vector.
Values in column G
J i l l approximate vector

"lengths shown at right.

200
180

160

Vector Resolution to Determine Direction

OR
1. Use KVA Vector Addition Program rn-S8/s9.Hp4ic)calcula tors

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of f low (e.g. feet per day).

Direction: ^<^3 fJL^ Velocity:

Form 104 available from your local K-V Associates, Inc. dealer.

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



\l V

For use wi th K-V Assoc ia tes, Inc. Groundwater Flov/nneters, 4 Channel probe

Table of LCD Readout 'Z,i'

Probe /V/b/
pa i r / ** / ^ / ̂

+1/-6

+ 2/-7
+ 3/-8

^4/-9

j-,

v/
V
7

T
/DZ

^Z

Z2g
/r7 "^

^
5X

227

r^

Operator:

Time: /

Locationion: (3 ^ » •̂ v

Soil Conditions:

Depth to Measurement . V/. 5" 2

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

+37- 8

+4/-9
7?

30

£5?

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector •* 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vector end
points vi11 closely
fit a circle in-
scribed about the
longest vector.
Va lues in column G
vi11 approx imate vector
lengths shovn at right

l.OO

1. Use KVA Vector Addition Program (Ti-58/s9-Hp^ic)calculator

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dealer .

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



tf y tf v> n r\ o n c C I

For use v/ i th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probG

Table of LCD Readout <?a„•-,<•>_£•

- i .~-.M A B C X r 'C<

Probe
pair

-1/-6

+ 2/-7
+ 3/-8

•»4 / -9

-h
II

r-

"&

E

J2•f-
ti

-> ,c.V/

/>p;

?i
^
-75
'/'<

Operator;

Station; (

Date:_i/_L

Time; '_

Location;. O xi -

Soil Conditions:

Depth to Measurement; / <~ Du

ROTATE PROBE 180° AT SAME _DEPTH'7.CW

X8

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

200
180

160

Vector Resolution to Determine Direction

osine Test Shows Uniform Flow
.71

OR

1.00Vector end
p o i n t s w i l l closely
fi t a c ircle In-
scribed about the
longest vector,
''a lues in colunm Q
-•111 approx ima te vector
l eng ths shovn at r ight .

Form 1Q4 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540

1. Use KVA Vector Addi t ion Program rn-S8/59-HP«ic!ca leu la tors

2. Solve graphically by placing 4 Ind iv idua l vector
segments sequentially head to tall. (See manual
for de ta i led Instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). ^

I ̂ >

Direction: 3V/ W Velocity: W"^
•"

9/82



) For use wi th K-V Assoc ia tes, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

A B C

Fro be

+ 1/-6

+ 2/-7

+ 3/-8

+ 4 / -9

V
-f

-̂r-
7

/^

C-

O

?2i

36

-7

v z
•70 -
- ^

r, 6/^

Operator; .— i^/ Date:

Time;

Location: / L-LJ

Soil Conditions:

Depth to Measurement; 86

ROTATE PROBE 180 AT SAME DEPTH

+2/-7

3/-8

/

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
p o i n t s w i l l closely
fit a c i rc le in-
sc r ibed about the
longes t vector .
V a l u e s in column G
-111 approx l rca te vector
l e n g t h s shown at r ight .

\

200 160
180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addition Program (Ti-58/59-Hp<ic)ca Iculators

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). .

0 > 7
Direc t ion : Veloc i ty ; ,-

Form 104 a v a i l a b l e f rom your loca l K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

1-*N A B C

+ 1/-6

2/-7

3/-8

h;

-HI

Operator: :-r̂ '" / .,->

Station :6-<--<J b^v

Location.- (_-^ ' > ""

S'oil Conditions?

r^\

o
, /Ls

Depth to Measurement;

Date: ; / / / '5/x7^

Time; /<<> - c/?5~~

^

9^ Z?(C

iOTATE PROBE 180 AT SAME DEPTH 7Ci

D E S F

+2/-7

3/-S

;̂
5

ao
zs

a-Vi

Oil)

5-^

1

20O
180

Vector Resolution to Determine Direction

OR

1.00

Jse of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle

__;hart according to the scale provided
(I.e. strongest vector = 1.00).

"osine Test Shows Uniform Flow

V e c t o r end
•o tn t s wi l l closely
1t a circle in-

A s c r i b e d about the
longest vector,
a i u e s in column G
111 a p p r o x i m a t e vector

l e n g t h s shown at r ight.

Form 104 a v a i l a b l e f rom your local K-V Assoc ia tes , Inc. dea ler .

Copy r igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540

160

1. Use KVA Vector Addition Program {Ti-56/59-HP*ic!calcula tors

2. Solve graphically by placing 4 individual vector
segments sequent ia l ly head to tail. (See manual
for de ta i led instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
prefe r red uni ts of f l o w (e.g. f ee t per day) . £*!

Dirprtinn: ^Zy Velocity: -vH2)

9/82



i M t - f H t f r - x i i — i i » i_ v>> v v v tf w m\ o in LI c I
For use w i th K-V Assoc ia tes , Inc. Groundwater Flowmelers, 4 Channel probe

Table of LCD Readout

Fro be
pai r

1/-6

2/-7

3/-8

7J
/ I

Operator:

Station:^"

Location;

Soil Cono

Depth to

.--- / / ./. £ /•}

K> 0* &

r \ ; - ),
v. ) M h / (~^~

/

itions:

Measurement;

Date:

Time;

77

///;3/9s~
— <^r -j— <_ ;

... -A,.

/? G-

ROTATE PROBE 180 AT SAME DEPTH

1

Use of Table

COLUMN G - Divide each reading la
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
p o i n t s w i l l closely
fi t a c i rc le In-
scr ibed about the
longes t vector .
V a l u e s in column G
•- i l l app rox ima te vector
l e n g t h s shown a t r igh t .

200 160
180

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addi t ion Program tTl-58/59-HP<ic)calculator

2. Solve graphically by placing 4 Indiv idual vector
segments s e q u e n t i a l l y head to tall. (See manual
for de t a i l ed In s t ruc t i ons ) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction.- Veloc i ty - - .-^7 ' O

Form 104 a v a i l a b l e f rom your loca l K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmou th , MA 0 2 5 4 0 9/82



i>ju VVM i en
For use with K-V Associates, Inc. Grounchvater Flowmeters, 4 Channel probe

Table of LCD Readout
;v

+ 1/-

47- 9 vy
z/z

-11

Operator:, •-- £ / V < /^

Station.-'v"^--1 S> £"•' — ̂

Location: O ' •> ^ / L- .• .
/

Soil Conditions: s^

Depth to Measurement;

Dafp- h )j^;c/^~

Time: / O '• "<?<$

1 '1̂ \̂ 1 ̂ ~t <• "7 ".-.-.

^> '

?.r ''jc-

1 s

ROTATE PROBE 180° AT SAME DEPTH

+17-6

2/-7

37-8

47-9

0 -3S
+IC

Use of Table

COLUHN G - Divide each
column F by the largest absolute value.
Draw these 4 vectors on the circle

-chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addi t ion Program (Tl-5s/59-HP«ic)ca Iculators

2. Solve graphically by placing 4 Ind iv idua l vector
segments sequent ia l ly head to tail. (See manual
for detai led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

V e c t o r end
p o i n t s w i l l closely
fl t a c ircle In-
s c r i b e d about the
longes t vector.
V a l u e s in column G

..-•111 approxi i ta te vector
l eng th s shown at r ight .

Form 104 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Fa lmouth , MA 0 2 5 4 O

Di rent ion: <-*-!• tf Velocity: u-1

9 /82



I^L-/ wv/-\ i i_n i uv^vv vrf w
For use w i th K-V Associates, Inc. Groundwater Flovvmeters, 4 Channel probe

Table of LCD Readout^-ivxp

+1/-6

•*2/-7

3/-8

4/-9

Station Time:

Location:

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180* AT SAME DEPTH

+1/-6

+2/-7

+37- 8

o
$0 n

Use of Table
COLUMN G -/"Divide each reading In

.column F by the largest absolute valuer
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow
Vector end '71

poin ts will closely
fit a circle In-
scribed about the
longest vector.
Values In column G
vl 11 approxlisate vector
lengths shown at r ight .

200
180

160

roo

ector Resolution to Determine Direction
\. Use KVA Vector Addit ion Program tTi-S8/S9-HP4ic)calculatoi

OR \
2. Solve graphically by placing 4 individual vector

segments sequent ia l ly head to tall. (See manual
fo r 'de ta i l ed Instructions).

Velocity Determination

Refer to your calibration curve of readout versus ,~\ ) |
preferred units of /low (e.g. feet per day). *• '

Direction: Velocity: Z-Q

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 O 9/82



P_ W V (

For use \v i th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Probe
pa t r

1/-6

«2/-7

3/-8

z

0

s
perator:<A->//^

tation:(^V3S

Date; l>

Time;

' / y ~> } £•? \ —

1 • / ' 'I )Location: GP 1 i ̂  / 1X^ / \ v^ > ^ ^-7-0^-7

S

C

oil Conditions:

epth to Measurement:

^^

II /J 6~
~

ROTATE PROBE 180° AT SAME DEPTH

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow
Vec to r end

points wi l l closely
flt a c i rc le In-
scr ibed about the
longest vector.
V a l u e s in column G
w i l l a p p r o x i m a t e vector
lengths shown at r ight .

180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addit ion Program tTi-58/s'?-HP«ic)calculator

2. Solve graphically by placing 4 Ind iv idua l vector
segments sequent ia l ly head to tail. (See manual
for deta i led Instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus -ji\
preferred units of flow (e.g. feet per day). ^^ "Z. "r

V3-3 "^ fi

Direction; Velocity:

Form 104 a v a i l a b l e f r om your local K-V A s s o c i a t e s , Inc. dea ler .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



iMi^ UVM i L_n ruwvv vvwntxonct i l

For use w i th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 ChanflGl probe

Table of LCD Readout

1/-6

2/-7 z; "ft

Operator:.

Station^Gl

Date;

Time;

Location: / ''-'7 ? T-

Soil Conditions;

.Depth to Measurement:

ROTATE PROBE 180° AT SAME DEPTH

160

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle

-chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
p o i n t s w i l l c losely
f1t a c i rcle in-
scr ibed about the
longes t vector .
V a l u e s in colujm G
w i l l a p p r o x i m a t e vector
l e n g t h s shown at r igh t .

180

Vector Resolution to Determine Direction

OR
1. Use KVA Vector Add i t i on Program [Ti-5B/59-HP4ic)calculator

2. Solve graphical ly by p lac ing 4 individual vector
segments sequen t i a l ly head to tail. (See manual
for d e t a i l e d I n s t r u c t i o n s ) .

Velocity Determination

Refer to your ca l i b r a t i on curve of readout versus^, tj _?
p r e f e r r e d un i t s of f l o w (e .g . f e e t per day ) . 3' /" \

Direction; Veloci ty--

Form 104 a v a i l a b l e f r o m your loca l K-V A s s o c i a t e s , Inc. dea le r .
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i tin r i_wvv vv wnrxoncn: I
For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

,0

Table of LCD Readout X ^

A B C

Probe A*"/-b/V
pa i r /y yy
+ 1/-6

+ 2/-7
+ 3/-8

-M/-9

(•?

/7.
/^
76

4-
,'0

'??>

L-

9^

>

5s^

"̂7

-T

Operator;

Station; ^

I i
Time:

Location; (,

Soil Conditions:

Depth to Measurement; KI J

160

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle

. chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
p o i n t s vi1 I closely
fit a c i rc le in-
scr ibed about the
longest vector .
V a l u e s in column G
w i l l a p p r o x i m a t e vector
l e n g t h s shovn at r ight .

180

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addi t ion Program (Tl-se/S9-HP4ic)calculator:

2. Solve graphically by placing 4 individual vector
segments sequent ia l ly head to tail. (See manual
for de ta i led Instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). tt
Direction; Velocity: 2,?

Form 1Q4 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. dealer .

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use wi th K-V Assoc ia tes, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Probe
pai r

au-t: ft:

2/-7

3/-S zV
3/

Operator:

Location : 0 /

ime:

^—•- * ^i ]

"Soil Conditions:

Depth to Measurement: /.r

ROTATE PROBE 180° AT SAME DEPTH

160

COLUMN G - Divide each r e a d i n g in
column F by the largest abso lu te value.
Draw these 4 vectors on the circle
chart according to the scale p rov ided
(I.e. s t rongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points will closely
fit a circle in-
scribed about the
longest vector.
Values in column G \/FLOW
vi 11 approxlr^ate vector
lengths shown at right.

180

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addition Program (Ti-58/59-Hp«ic)calculatoi

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versusj<- '~|
preferred units of flow (e.g. feet per day).

Direction: Velocity : Zj.4

Form 104 a v a i l a b l e f rom your l oca l K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V A S S O C I A T E S . INC., Fa lmouth , MA 0 2 5 4 0 9/82
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout c-

Operator;

Station;

Soil Conditions;

Depth to Measurement

ROTATE PROBE 180 AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading In
column F by the- largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
po in t s vl 11 closely
f1t a circle in-
scr ibed about the
longes t vector.
V a l u e s in column G
•jl 11 approximate vector
l e n g t h s shovn at r ight .

OR
1. Use

160
180

Vector Resolution to Determine Direction
Vector Addition Program tTi-5B/59-HP^ic)ca Icula tor

.00

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed Instructions).

Velocity Determination

Refer to your calibration curve of readout versus 'Z , I
preferred units of flow (e.g. feet per day). '

D i r e c t i o n : ~2-~Z,0 Velocity:

Form 104 ava i l ab l e f rom your local K-V Assoc ia tes , Inc. dealer .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

7

Frobe /£/•*>/
pai r / ^ / £ / ^

+ 1/-6

*2l-7

+ 3/-8

+ 4/-9

^ 3 ^

•̂ Z3
+2

^55

-HI

^l

- H I

-I*

-V>

T^

-II3

-11

Operator: ^^ /? P

Station; ^V^nS.S

Location: O\->— •*. /

DatP- t ' l lZ-faS

Time: '0 ;DS

^ \ I'u-i , ̂ .t, 4- ? L--V
/ _y

Soil Conditions:

Depth to Measurement; )£' ^
J

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

+3/-8

+ 4X-9

/V
O s

•f

N - S
2

5^

7V

*/?•
*r

/:
m

\
,&
, c " - L

j.V

7s

Use of Table

1.00

(I.e. strongest vector =* 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
poin t s w i l l closely
(it a c i rc le In-
scr ibed about the
longes t vector .
V a l u e s In column G
w i l l a p p r o x i m a t e vector
l e n g t h s shown at r ight .

COLUMN G - Div ide each reading In
column F by the largest abso lu t e va lue .
Draw these 4 vectors on the circle
chart according to the scale provided J Voot-of—ftesklution to Determine Direction

OR
1. Use KVA Vector A d d i t i o n Program fTi-58/59-HP4ic)calcula tor

2. Solve graphical ly by placing 4 Ind iv idua l vector
segments s e q u e n t i a l l y head to tail. (See manual
for de ta i l ed i n s t ruc t ions ) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction:. Velocity-

Form 104 a v a i l a b l e f r o m your loca l K-V A s s o c i a t e s , Inc. d e a l e r .
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For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 ChannGl prob6

Table of LCD Readout

N

Probe / £/ t, / V
> / *•• / C" / 'pair / h / £ / ^ j

+ 1/-6

*2/-7

+ 3/-8

+ 4/-9

ft
L/i
V
V

Jrr

u
1<%
5^

4-

H4-

^0

W

-U

Operator

Station;

; s '

Location:

Time; /_

I is? cr

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180 AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
po in t s w i l l closely
fit a circle in-
scribed about the
longest vector.
V a l u e s in column G
•-•111 approx i r ca t e vector
lengths shovn at right.

200
180

160

Vector Resolution to Determine Direction

OR

i.oo

1. Use KVA Vector Addition Program CTi-s«/S9-HP4ic)ca Iculator

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). _.

Direction; Velocity:

Form 104 avai lable f rom your local K-V Assoc ia tes , Inc. dealer.

C o p y r i g h t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 O 9/82
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For use wi th K-V Assoc ia tes , Inc. Groundwater FlowmekMj^jj Channel probe

Table of LCD Readout

1-*-N A B C

+ 1/-6 i&,riz
Bl

C-s ĵ

Operator: Date:

Location; i -N r T—tj

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180° AT SAME

^
?

Use of Table
COLUMN G - Divide each reading In

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vector Res

OR

200
180

160

jlution to Determine Direction

V e c t o r end
po in t s w i l l c losely
flt a c i rc le In-
scr ibed about the
longes t vec tor .
V a l u e s in column G
•-•111 approx l rca te vector
le.ng.ths shovu a.t. ti&Ut.

i.oo

1. Use KVA Vector A d d i t i o n Program tTi-56/59-Hp^ic)calcula tor

2. Solve •vgraphically by placing 4 Individual vector
segments/sequential ly head to tall. (See manual
for de ta i l ed I n s t r u c t i o n s ) .

Velocity Determination

R e f e r to your c a l i b r a t i o n curve of readout versus
p re f e r r ed u n i t s of f l o w (e.g. f e e t per day) .

Direction; Velocity:

Form 104 a v a i l a b l e f r om your l o c a l K-V A s s o c i a t e s , Inc. d e a l e r .
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For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel prob6

1Table of LCD Readout "^i'^n-r

.

Probe
pair

+1/-6

+ 2/-7

+ 3/-8

*4 / -9

A B ft] X ( .;

AM//yyy
7 T

^"sj-

-/

y£;

3v
y5

;̂7

-11
-5*
-\bO

-31

p^oKf^ 2L.
Operator: P^cf 7 ^A^\ Date: / ^ // 3 / 9 3"

/

Station;'- -^ --> f ; - ̂ > Time: Z'î --

Location; Cj>\>-\ / (-xu^ > \ 1^- \ ,^-^ 4— o>-,

/ ^Soil Conditions: ^

Depth to Mf»a<?|irpment: ^— i xLS O-"

(T)

ROTATE PROBE 180° AT SANpgf DEPTH '?c. }

D E S F G

Probe
pair

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle

„ chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
po in t s w i l l closely
fi t a circle In-

"scr ibed about the
longest vector.
V a l u e s in column G
•-•ill approx imate vector
l e n g t h s shown at r igh t .

200
180

160

Vector Resolution to Determine Direction

OR

1.00

1. Use KVA Vector Addition Program CTi-S8/59-HP4ic)ca Icula tors

2. Solve graphically by placing 4 individual vector
segments sequential ly head to tail. (See manual
for de ta i led instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction; 786 Velocity;

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dealer.

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

—N
Probe
pair

A B C

<-r / /^ / f^

+1/-6

3/-8

Z/

ROTATE

1 -̂?;
PROBE

D

•̂ v
180

E

AT

s
SAME

F

; DEPTH

G

Probe
pair

Use of Table

COLUMN G - Divide each reading in
column F by the largest absolute value .
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine. Test Shows Uniform Flow

Vector end
points wi l l closely
fit a circle in-
scribed about the
longest vector.
Values in column G X^FLOW
w i l l approx imate vector
lengths shown at r ight .

200
180

160

Operator: /V^/ / • c '

Station; O* M-' JT£j_S

/-N ] / /

Location: ^ i \ <-n / ^-^^

D^: X / / /3/

Time;

aw^^nC^.

^r
~- -x5

Soil Conditions: '

Depth to Measurement; z/ /?^

Vector Resolution to Determine Direction

OR

1.OO

1. Use KVA Vector Addit ion Program (Ti-58/59-HP4ic)calcul*tor

2. Solve graphically by placing 4 individual vector
segments sequential ly head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your cal ibrat ion curve of readout versus
preferred uni ts of f l ow (e.g. fee t per day). , ..

Direction; Velocity. O

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

Copyr igh t 1981 K~V ASSOCIATES, INC., Fa lmouth, MA 02540 9/82



For use with K-V Associates, Inc. Groundwater Flowmelers, 4 Channel probe

Table of LCD Readout TC_- L-

77 5 Time:

Location: 1 4— o

Soil Conditions:

Depth to Measurement--

ROTATE PROBE 180° AT SAME DEPTH

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw tb<r*e 4 vectors on the circle
chart a~c£ording to the scale provided
(i.e. strongest vector ** 1.00).

Cosine Test Shows Uniform Flow

Vector end
points w i l l c lose ly '
fit a circle in-
scribed about the
longest vector.
Va lues in column G
w i l l approximate vector
lengths shown at right.

160
180

Vector Resolution to Determine Direction

OR
1. Use KVA Vector Addition Program(Ti-38/S9.HPXic)calculator:

2. Solve graphically by placing 4 individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Velocity:

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0254O 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channsl probe

Table of LC& Readout

Probe
pair

+17- 6

2/-7

3/-8 /

Operator :X*1/%

Station: ̂ ^O 7 £_.

Location: 1 ' ^

Soil Conditions;

Depth to Measure

'•^ Date: ' ! / /^/ 9^

J> Time;
? "1 ( /

/ ^^

ment: / (—

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector * 1.00).

Cosine Test Shows Uniform Flow

Vector end ':
points vill closely
fit a circle in-
scribed about' the
longest vector.
Va lues in column G
vl 11 approx imate vector
lengths shown at right.

.00

Vector Resolution to/ Determine Directior
L — - /' ~""T' s " ~~ x

1. Use KVA Vector Add! tioiy Program tTi-58/59.HP4ic)ca leu la tor:
OR / ] / \

•; Solve graphically—by placing 4 individual vector
segments sequentially head to tail. (See manualv.
for detailed instructions). v\

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

1S1 ̂ ^
Direction-. Velocity:

Form 104 ava i lab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

Copyr igh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82
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For use with K-V Associates, Inc. Groundwaler Flowmeters, 4 Channel probe

Table of LCD Readout

+17- 6

27-7

+37-8

f£€)£>£ Z-
Operator :.5/V/f

Time; / ~~>

Location: fVl I "> /

Soil Conditions:

Depth to Measurement;

ROTATE PROBE 180 AT SAME DEPTH

Use of Table

COLUMN O - Divide each reading in
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points wil l closely
fit a circle In-
scribed about the
longest vector.
Va lues in column G
w i l l approximate vector
lengths shown at right.

OR/
1. Use K

If
^?T Solve

Vector Resolution to Determine Direction
'A Vector Addition Program fTi-S8/59-HP4jc)calculator!

l.oo

graphically by placing 4 individual vector
.segments sequentially head to tail. (See manual
fo^t detailed instructions).

Velocity Determination

Refer to yourScalibration curve of readout versus
preferred units of Klow (e.g. feet per day).

Dirertinn: 55V Velocity:

Form 104 avai lab le f rom your local K-V A s s o c i a t e s , Inc. dealer.

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth. MA 02540 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout
2.

Operator: S ̂ 1/̂ 7^1^ _ Date: '

Station.^ UJZ/2. 5 Time:—"

"~; ' /' 'I
Location: Oh f\ /L / u>l lA^,^ j -

Soil Conditions: ~-^

Depth to Mfiacnirprnent : / tS ^S

,//5^.r

/^. co

-o •-x

<*- Oi

ROTATE PROBE 180 AT SAME DEPTH

Probe
pair /

Use of Table
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
"(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points wi l l closely
fit a circle in-

.scr ibed about the
longest vector.
Va lues in column G
wi l l approximate vector
lengths shown at r ight.

Vector Resolution to Deterr Direction

.00

1. Use KVA Vector Additi
OR / /

2. Solve graphically by placing
segments sequentially head to
for detailed/ instructions).

Velocity Deterrrfmation

Program (Ti-58/S9.HP<ic)calculator

individual vector
j.1. (See manual

Refer to your ca l ibra t ion curve of readout versus
pre fe r red un i t s of f l o w (e.g. feet per day) . ,.--̂ ']ri

&.

\

^
Direction: Velocity:

Form 104 ava i lab le f rom your l oca l K-V A s s o c i a t e s , Inc. dea le r .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0254O 9/82
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For use \vith K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+ 1/-6

+ 2/-7

+ 3/-8

^/-g

•^?.
'^u
Ml
^

-\25

k:^
-\:o
i :
•>^

ot
Mb

-\VL
-ri

Date

Time

Location:

Soil Conditions;

Depth to Measurement;

ROTATE PROBE 180 AT SAME DEPTH

Vector Resolution to Determine

Use of Table

COLUMNJ3 - Divide each reading in
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector =* 1.00).

Cosine Test Shows Uniform Flow

Vector end
p o i n t s vi1 1 closely
f1t a circle In-
scr ibed about the
longes t vector.
V a l u e s in column G
•-ill approximate vector
l e n g t h s shovn at r igh t .

1.OO

1. Use KVA Vector Addi t ion PrograW^-5>/59-HP<lcica Iculators
OR y \^^

2. Solve graphically by placing 4 ' Individual vector
segments sequent ia l ly head to tail. (See manual
for de ta i led inst ruct ions) . \.

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day)

Direction: Veloci ty:

Form 104 a v a i l a b l e f r om your local K-V A s s o c i a t e s , Inc. dea ler .
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For use with K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

-24
-P,!

Operator:

Station;

Date; _

Time; II

Location:

Soil Conditions;.

Depth to Measurement-- ' ^ ^3 ^
3-

ROTATE PROBE 1SO° AT SAME DEPTH

+1/-6

+2X-7

3/-8

4/-9

+95

30

Use of Table
COLUMN.G - Div ide each r ead ing in

column F by the largest abso lu t e va lue .
Draw these 4 vectors on the circle

— chart according to the scale, provided
(i .e. strongest vector a 1.00).

__ Cosine Test Shows Uniform Flow

/

Vector Resolut ion to-
1. Use KVA Vector >!d<

OR /
2. Solve graphically

© \

Determine Direction
ition Program {Ti-S8/59-HP4ic)calculatoi

\

by placing 4- ind iv idua l vector

V e c t o r end
p o i n t s vi 1 1 closely
f i t a c i rc le in-
s c r i b e d about the
longes t vector .
V a l u e s in column G
• - i l l approxl r t s te vector
l e n g t h s shovn a t r igh t .

i.oo
segments sequet i t i j 1 ly head to tail. (See manual
for deta i led ins t ruct ions) .

Velocity Determination

Refe r to your c a l i b r a t i o n curve of readout ve r sus -
p r e f e r r e d u n i t s of f l o w (e .g . f e e t per d a y ) . , - ' / -

/ 90 ft"* Veloci ty:

Form 104 a v a i l a b l e f r o m your l oca l K-V A s s o c i a t e s , Inc. d e a l e r .
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For use wi th K-V Associates, Inc. Groundv/ater Floy/meters, 4 Channel probe

Table of LCD Readout
Operator;

Location:

v'^/AV &^' i /J C t

TDS/ f"-<^

-r'^ /"i-̂ 'i

DM*: '• ' /vy/W-
Time;

•v^,^.Z^_

Soil Conditions:

Depth to Measurement; ^ ^(C-

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+ 2/-7

+ 37- 8

+ 4/-9

^o
-23
-bfc
•MO

0

-Ib?
-^0

-1Z5

-zc
-I4S
^2^

-1̂

Vector Res jlution to Determine Direction

Use of Table
COLUMN G - Divide each

column F by the largest absolut^value
Draw these 4 vectors on the circ
char t according to the scale provided
(i.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

Vector end
points will closely
fi t a circle in-
scribed about the
longest vector.
Values in column G
•-ill approximate vector
lengths shown at right.

i.oo

1. Use KVA. Vector Addi t ion Program tri-S8/59-HP4ic;ca Iculator
OR „

^Solve graphically by placing 4 individual vector
segments sequen t ia l ly head to tail. (See manual
f o V d e t a i l e d inst ruct ions) .

Velocity DeV^rmination

Refer to your^calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: Veloc i ty :

Form 104 a v a i l a b l e f r om your local K-V A s s o c i a t e s , Inc. dea le r .
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For use w i th K-V Assoc ia tes . Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Re3dout: 3.

•j~>N A B C

+ 1/-6

+ 2/-7
+ 3/-8

+ 4/-9

Ml

^^
t>}

•fbt

-ID:
•*&
-il>

•tp,c
fjC^r

-'A"1!

-211

-lie
-6tb

Operator: •/

Station; Time: (2 3C

Location:

Soil Condi t ions :

Depth to Measurement;

ROTATE PROBE 180° AT SAME DEPTH

160
COLUMN G - Divide each reading in

column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
p o i n t s -w i l l closely
fi t a c i rc le In-
sc r ibed about the
longes t vector .
V a l u e s in column G \<J/FLOW
• - i l l a p p r o x i m a t e vec tor
l e n g t h s shovn a t r igh t .

180

i.oo

Vector Resolution to Determine Direction^

1. Use KVA Vector A d d i t i o n Program (Ti-SB/59-HP.«ic!celculato^
OR \

2. Solve graphical ly by placing 4 Ind iv idua l vector/
segments s equen t i a l l y head to t-ail. (See mam
for de ta i l ed i n s t r u c t i o n s ) . /

Velocity Determination

Refer to your calibration curve of readout versus -j
preferred units of flow (e.g. feet per day). ->

J43 -^
D i r e c t i o n ; Veloc i ty :

Form 104 a v a i l a b l e f rom your local K-V A s s o c i a t e s , Inc. d e a l e r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmouth , MA 0 2 5 4 0 9/82



i en ruwvv vv

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout 77

ROTATE PROBE 180 AT SAME DEPTH

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle

- char t according to the scale provided
(I.e. strongest vector «• 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

Vec to r end
p o i n t s w i l l closely
f 1 t a circle In-
scr ibed about the .
longes t vector.
V a l u e s in column G
•-111 a p p r o x l r c a t e vector
l e n g t h s shown at r ight .

1.OO

1. Use KVA Vector Addition Program (Ti-S8/59-HP4ic!ca Iculator:

2. Solve graphically by placing 4 Individual vector
segments sequentially head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

D i reel io n; Veloci ty :

Form 104 a v a i l a b l e f rom your loca l K-V A s s o c i a t e s , Inc. dea ler .

Copy r i gh t 1981 K-V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82



*j*riwui\3uvvM i cn PL.UW vv wr
For use wi th K-V Associates, Inc. Groundwater Flowmeters, 4 channel probe

Table of LCD Readout^'--:^

pair

3/-8

4/-9

+- -^,--

/
/5

Operator; ^fyll&F natP- -•'•/'vA'-r
Station:^7 ^-^ Time: "~ 3 ""^

Location;

Soil Cond

Depth to

^ . / . • /
(^)\ < ~\ / L-̂ S , \y^ . /1\'< ~/̂ C ^

itions: ^ \
-̂ -r~> x \ x

Mpaqurpmen t : -f '-^ C"?7" /
t /

ROTATE PROBE 180° AT SAME DEPTH

-* _^--
_ r

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Drav these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

200 160
180

Vector Resolution to Determine Direction

OR

V e c t o r end
p o i n t s w i l l closely
f i t a c i rc le in-
sc r ibed about the
longes t vector .
V a l u e s in coluxn G
•-•ill a p p r o x i m a t e vector
l e n g t h s shovn at r ight .

1.00

1. Use KVA Vector Add i t ion Program fTi-5B/59-HP<ic)calcula tor

2. Solve graphically by placing 4 individual vector
segments sequent ia l ly head to tall. (See manual
fo r d e t a i l e d i n s t ruc t i ons ) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day). )

Direct ion : Velocity;

Form 104 a v a i l a b l e f r o m your loca l K-V A s s o c i a t e s , Inc. d e a l e r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmouth , MA 0 2 5 4 O 9/82



u tf

For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

+1/-6

•*2/-7
+ 3/-8

+ 4/-9

*-£

VIZ

0
•ni

-lo)
-tt?
4*L
-30

-\20

-IA'1
M31
-ID'1

Operator:

Station:

Location:

Soil Conditions:

Depth to Measurement; ffi b

N
340' 20

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+ 3/-S

+ 4/-9

^4o

^
0
•a?

V10

-ill
M-2C

-44

-IIO

-\v-
-42C

^

Use of Table

COLUMN G - Divide each
column F by the largest abso
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

V e c t o r end
poin t s w i l l closely
f1t a circle In-
scr ibed about the
longest vector .
V a l u e s in column G
vi11 a p p r o x i m a t e vector
l e n g t h s shown at r ight .

N-S
2

-9

-9
-i
-Is

/
fito
0^

I
D-3

160
180

Vector Resolution to Determine Direction

OR

1.OO

.71

1. Use KVA Vector Addi t ion Program tTi-ss/sv-Hp^icicalcula tor

2. Solve graphically by placing 4 Individual vector
segments sequent ia l ly head to tail. (See manual
for de t a i l ed ins t ruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: - J / Velocity:

Form 104 ava i l ab le f rom your local K-V A s s o c i a t e s , Inc. dea ler .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 02540 9/82



C tt TLUVV VV

For use wi th K-V Assoc ia tes , Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

A B C

Probe /<?y *»/
pair / «» / ^/ "

+ 1/-6

*2/-7
+ 3/-8

+ 4/-9

SI

^
M

-̂0

-11

-ft*
-441
-(£

^^
-\ti
•M}
•\x

?/
7 Ite^

^

Operator: A*?/.
/.

Station; f T- 1 t>

Location; C/~U </

Soil Conditions;

Depth to Measur

i

C /^l // / / c~/ Q' ^"-^ ( j f j iP ; i ' ( / • -> / / -^

( ) Time:

"/ 1 U- /r

/ ^>;

ement: / / -> ts~~

z^
ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

+ 37- 8

+ 4/-9

434

*-21

0
Jbl

-SD

-12S

-A?C

-3o

-((4

-I4T

-4^0

,̂ -i

ID

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(I.e. strongest vector =• 1.00).

Cosine Test Shows Uniform Flow

200
180

160

Vector Resolution to Determine Direction

OR

V e c t o r end
p o i n t s w i l l closely
fi t a c i r c l e in-
s c r i b e d about the
longes t vector .
V a l u e s in colurnn G
•- i l l a p p r o x i m a t e vector
l e n g t h s shown at r igh t .

1.0O

1. Use KVA Vector Addition Program (Ti-58/59-HP4lc!ca leu la toi

2. Solve graphically by placing 4 individual vector
segments sequentially head to Lail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction: 30% Veloc i ty

Form 104 a v a i l a b l e f r o m your loca l K-V A s s o c i a t e s , Inc. d e a l e r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmou th , MA 0 2 5 4 0 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 Channel probe

Table of LCD Readout

Operator: -oM^fcf Dafp: ]]_

Station: Qf- (oT) Time: iJ v

Location: wK\ UJMWUVJ îRA

)<MC

7)1]

Soil Conditions:

Depth to Measurement: ZS V?a

ROTATE PROBE 180 AT SAME DEPTH

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector = 1.00).

Cosine Test Shows Uniform Flow

Vector end
points vl11 closely
fit a circle In-
scribed about tht
longest vector.
Values in column G
vl 11 approxlrMte vector
lengths shown at right.

OR

Vector Resolution to Determine Direction

160

1.00

1. Use KVA Vector Addition Program (Tl-SB/59'HPxiclca I cu la tor

2. Solve graphically by placing 4 Individual vector
segments sequential ly head to tail. (See manual
for detailed instructions).

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day)

Direction: su; Velocity:-

Form 104 avai lab le f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copyr ight 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 O 9/82



For use with K-V Associates, Inc. Groundwater F!owmeters, 4 Chsnnel probe

Table of LCD Readout

Operator: oM/rK^i

Station: CjT"bT)

Date;

Time--

u)isU<
( '

1 oration: &Vl l̂ V:l fl.Sfi(\

Soil Conditions:

Depth to Measurement-. ZS1 b^.
-J

jQ>
* -H

ROTATE PROBE 180° AT SAME DEPTH

+1/-6

+2/-7

+37- 8

+ 4X-9

-̂31

^^
0
•^

-10

-102.

-4ZL

-so

-ID?
-I2c
-a
-10S

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle
chart according to the scale provided
(i.e. strongest vector =» 1.00).

Cosine Test Shows Uniform Flow

Vector Resolution to Determine Direction

OR

V e c t o r end
p o i n t s w i l l c losely
f i t s c i rc le i n -
scr ibed about the
longest vector.
V a l u e s in column G XJ/FLOW
w i l l a p p r o x i m a t e vec tor
l e n g t h s shown a t r igh t .

l.OO

1. Use KVA Vector Add i t i on Program tTi-se/59-HP^jc!ca Icula tor

2. Solve graphical ly by placing 4 ind iv idua l vector
segments s e q u e n t i a l l y head to tail. (See manual
for de ta i led ins t ruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

-tt. '

Dirertinn: /Vft Veloc i ty :

Form 104 a v a i l a b l e f r o m your l oca l K-V A s s o c i a t e s , Inc. dea le r .

C o p y r i g h t 1981 K~V A S S O C I A T E S , INC., Fa lmouth , MA 0 2 5 4 0 9/82



For use with K-V Associates, Inc. Groundwater Flowmeters, 4 ChaPHGl

Table of LCD Readout
P

Operator

Station;

Location

SM|/^T Date: Jl

LJI~uD Time: 12

•. ili'vA Uj'MV^-^H^

)^)\

• ^\

_/

Soil Conditions-.

Depth tc) Measurement: I ' ( W - ^ S

ROTATE PROBE 180 AT SAME DEPTH

+1/-6

+2/-7

3/-S

t-4/-9

0

-so

HC
-zqc
-40

Use of Table

COLUMN G - Divide each reading In
column F by the largest absolute value.
Draw these 4 vectors on the circle

, chart according to the scale provided
(I.e. strongest vector =" 1.00).

Cosine Test Shows Uniform Flow

Vec to r end
points vl11 closely
fit a c i rc le in-
scr ibed about the
longes t vector.
V a l u e s In column G
vl 11 app rox ima te vector
l e n g t h s shown at right.

200
180

160

Vector Resolution to Determine Direction

OR
1. Use KVA Vector Addi t ion Program tTi-S8/59-Hpmc)ca leu la tor

2. Solve graphically by placing 4 Individual vector
segments sequent ia l ly head to tall. (See manual
for de ta i l ed Instruct ions) .

Velocity Determination

Refer to your calibration curve of readout versus
preferred units of flow (e.g. feet per day).

Direction; :^i

Form 104 ava i l ab l e f rom your local K-V A s s o c i a t e s , Inc. dea le r .

Copy r i gh t 1981 K~V ASSOCIATES, INC., Falmouth, MA 0 2 5 4 0 9/82
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APPENDIX J
i

WELL AND MULTI-LEVEL PIEZOMETER LOGS



BCM/Smith Environmental Well Log

Sheet: / of f

Project: CHin Corporation - Offsite Monitoring Wells Well/Boring No.:

Project No.: 00-7074O102 Date(s): !-///.f - ^f/V/^
Gu •- b5&/2

Logged By: Peter R. Chronowski

Well/Boring Location: jofn/^^i^ o (~- //".>£/'' <:M t.V.//v<»/ 2 h?P of /'-?,v T^/Y /Pfr.^
Drilling Method: Dual Wall Air Rotary (Barber drill) Drilling Contractor: Maher Environmental

Depth to Groundwater It,. 15' bw Date: JO/OS^ Reference: TUIC

Elevations - Ground Surface: ^9,^'msl InnerCasing: -?V.7?'ms) OuterCasing: 84, <?^ ' ros /

Water Table: te.fcQ* MS) D8*9' lO^/<?5 Reference: 7DJ£,

Remarks NIR - no instrument response; Monitoring well was completed with 10-inch protective steel casing and locking
cover.

"o.

Itf,̂

-

4
1*6-

-_

-_

-_

-_

'-_

-_

1
cJ?

£

t

C

Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

$•) "2?? ${i/i/Vfl '^3- T7^/" ' ^ "n> "̂

O(j &\ tJCfrjLc/ii d~<?£c f -~/>ri'OsJ •

11r?SSHr":^
— f-ieJrvffc'* (7 f'a IM '• fa <±r?-f k> Mai <- r>^ff<-

E ^^,V-- ̂ -,,,,.:

|^v.^ • *,^

^«cA: ̂ c^,^

E - '^^

|,̂ ,, A .W-

f^'—~">^

EF/":/ 'r^ '"'"'' ""^ '3 '^ **'

Graphical
Logs

Strata

i

1
't

rt

r-t
tf-

,t
;f
f

f-

;:

h*-
_t

<

f

Organic
Vapor

Headspace
Analysis
(ppm)

E

—

ll•i-
K

H

It
rr1'

t-
U

'!

J

—

5*-
L

^

^

^

^

E

E

Remarks

— f IffQrlftr, &, /O/ ' t>-fa .

Cfn-f-ju [-/ l-y c/vA Pi k?

- yi'CKt. o- /O&r

= '--'"^^-//o'

^" — — ̂ £7W7?A/ /r&
— ty&z~L r̂\g&Gt'
E /e&'-tte'BfS

=

E f/o - ,<?c'ea?_<;

Note: Not aB portions of this form lare applicable to iall projects •::-:-.-:VI;:?.::r'J::6i\jM



Smith Environmental Technologies Corp. Well Log

66- 707IA-0/02
Project:
Project No.: ^_^
Well/Boring Location: A'tXT ^^s. -,,.
Drilling Method: *4 '/?"/& ' 0"0J3
Depth to Groundwater:
Elevations - Ground Surface:

Water Table: "-gl,
Remarks: ^((IcHF (oJ_(0' ^a5 -Pr(7W\ 1

. M4 )
of /

Well/Boring No.:
Date(s): j Logged By:

B&/sA/£>Atisij&ae/A/£>7srXf/*iSTZ>je^

'/rr/f.trDate:
Inner Casing:

'Date: l/lf/qg
7,/'tftS\

a/ol/<?5. - 8 0 .

Reference:
Outer Casing: 88
Reference:

' /*?s/
^

Note: Hit ill portions of ttiis form are applicable to alt projict* 11(94



Smith Environmental Technologies Corp. Well Log

Project:
Project No.: 00 7O74
Well/Boring Location:
Drilling Method: ^/
Depth to Groundwater
Elevations - Ground Surface: _

Water Table: v SO>O^/)i.?f
Remarks:

A/J) Well/Boring No.:
Date(s): ///7/ftg" Logged By.

Sheet: / of

Mfl Inner Casing:
"Date: 1 /J?

£ .S /

^

Tt)rc <sv\

Reference:
Outer Casing:
Reference:r~7 si.if

D
ep

th
 o

f S

Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

Organic Vapor
Headspace

Analysis (ppm)
Comments

;.£'

4

ft
'7

tto
/O

20

Not*: Not all portions 'or' oils him ati apfrtlcabk to an projects



Smith Environmental Technologies Corp. Well Log

Project:
Project No.:
Well/Boring Location:
Drilling Method: «rf 4*?' /0
Depth to Groundwaten
Elevations - Ground Surface: _

Water Table: ~ fS . 5
Remarks: QOO

. ff" ' Inner Casing: &*r. & /̂ Outer Casing:_^
"Date: I / / fc /?S Reference: Grpon

4.27'

mi '

/i

S 3

LJthologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

)

Graphical
Logs

Organic Vapor
Headspace

Analysis (ppm)
Comments

fi- *' 2

E
le

v

'11/94



Smith Environmental Technologies Corp. Well Log

Project:
Project No.: ^Q-
Wed/Boring Location:
Drilling Method:

J
of

Well/Boring No.:
Date(s): Logged By:

' IT*
Date: '//&/&£
Inner Casing:

_ Reference:
Outer Casing:7^/ . d> ? '

Depth to Groundwater / s
Elevations - Ground Surface:

Water Table: v < 5 Q . 3 c f ' ^ l x / Date: j/l/afJS Reference: &rour&
Remarks: fiOU A^r Q.taO' box KgVTX "T0r<l- air\ affilft* =

m

LJthologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

- - - 7 '

'- 7

»- ^x sx+&jztfje oie.ftt^'f-

'Mat: Not al 11(94



BCM/Smith Environmental Well Log

Sheet: f of ,;/

Project: Olin Corporation - Offsite Monitoring Wells Well/Boring No.:

Project No.: 00-7074-0102 Date(s): ~P// <y/<j
(C^C! - .5? ^

Logged By: Peter R. Chronowski

Well/Boring Location: JU&ht^t^i "?/ b&rk'fJ*! ^o f- ( Sear)

Drilling Method: Dual Wall Air Rotary (Barber drill) Drilling Contract^: Maher Environmental

Depth to Groundwater: 3.31/1 ba.<; Date: in In* I IS Reference: fo LC,

Elevations - Ground Surface: -K},3rrfTV5\ Inner Casing: T&.tyl WLSJ Outer Casing: >9.3/' ry,^\

Water Table:

Remarks

75 57 ' msi Date: f O I O - % <?5 Reference: -f?5l,C.

NIR - no instrument response; Monitoring well was completed with a flush mount, locking, cover.

o.
S

-_

l v ~ -

_

JL:

&;

25-

^
3ti -

-

:

:

I
J?

O£

-5.

1

c

CO1

Lithologic Description

(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

_ J<?<? T "^ .x>r,vfi ^ jj

E ftr ^C5^r/,?^/° ^ >$' bjp-

î̂ k.*l /&J[n,k .<?,«,„•. ̂ - ft^W

E ^ce-"r^''a-^1--

I ^r^""^"
1
— ^3 Pj/rffrt-k • *^ *" ^ ^ ff*t}~^

~~~ f. z? *£ -$-S7) £ ft- • fr ^ £ils'&^-'

= A^cT/ ^//.^ fe,^-w'^

i/g^^ - ̂  ^

— / j f^tf^'Ljfz ft . ^i^ £f .$^/~f

Graphical
Logs

Strata

1

,

V

c-

.

Organic

Vapor

Headspace
Analysis

(ppm)

|̂
—

— O- ̂ /'/"^

—

E^^
.̂

^

^

\K,«

i3-

/r

|

1 ;-

—

E

f-'

Remarks

— c1 .l-//Cs J, , tlf

1 ^W'̂ .
B " / / ,' V^s /1v,,'•j ; -'Xil,,) -r y L A-U'- .

| 0-3^-4^

| , , , /

|

E

—

— 6' 1 ••'•"../iL.f 1 '•• C:

E ^'^'^

Note: Not all portions of this form are applicable to all projects | 6\94



BCM/Smith Environmental Well Log

Sheet: ^ of .-5*-

Project: din Corporatkxi - Offstte Monitoring Wells Well/Boring No.:

Project No.: 00-7074-0102 Date(s): ?//-i

Well/Boring Location:

/-;_$-
.'•-;/-t,,w 57- /.7/--/C -"y /-c -

c';./u - v"o /?^
Logged By: Peter R Chronowskl

^ /-?«»-)

Drilling Method: Dual Wall Air Rotary (Barber drill) Drilling Contractor: Maher Environmental

Depth to Groundwater: i3V fcas Da*»: IQ/O*/^ Reference: -775 TC-

Elevations - Ground Surface: -fl.3" » îsl InnerCasIng: 7%1l' ̂ 75 j OuterCasing: ?t.3l ' fW.sl

Water Table: 7^.57' msl D»t»: iQfCffil'HZ Reference: TOJ^C-

Remarks NIR - no instrument response; Monitoring well was completed with a flush mount, locking, cover.

1

55-

fo-

~-

'-

'-

\

'-

'-

'-

5 IS

Litnologic Description
(Material. USCS, Color, Density. Consistency, Other

Modifiers, Hardness, Moisture)

^

|

^fieJrs**. 6ral,;,,e

\

~— " / / y /
— 1$ 34? i~bc.fc *'$ a^f-'j-P

— V '/

Graphical
Logs

Strata

Organic
Vapor

Headspace
Analysis

(ppm)

Remarks

yjrtet' .NpiiMl jfJprtlpflj'Qf thti Jfonti .art appllcat>Je Ki ilf pfpjectft> ",',-_ '„ ; . . ̂ ,..-»- / -i; ,\ • '"* . Jru*j, ̂ -,-^ '.-. ,-..•* a . ;,* 5, « '.* • * ̂ ;;31; JS f̂isSlis f̂feSif SSKiipl ^^*



BCM/Smith Environmental Well Log

Sheet: ,' of

Project: Olin Corporation - Offsite Monitoring Welts Well/Boring No.:

Project No.: 00-7074-0102 Date(s): ?- /I, / ^ 5"
Well/Boring Location: l/Jokurf-J S"/ £)<*rkifi>() £c /.
Drilling Method:

/:/..-• -?o £
Logged By: Peter R. Chronowski

C rea r )
Dual Wall Air Rotary (Barber drill) Drilling Contractor: Maher Environmental

Depth to Groundwater: 3 V&' bpt uate: /fl/03/^5 Heterence: / OJTC
Elevations - Ground Surface: 7*7. */ rt°5l Inner Casing: ^-O&'f^&i Outer Casing: 79 V ' ' rtis |

Water Table: 7^ 60 (V'o( Date: 'O/O^/^ f? Reference: ~T"br£_
Remarks NIR - no instrument response; Monitoring well was completed with a flush mount, locking, cover.

-£="

~

-

-_

-_

-

10:

-_

-

^
:

'-

-

ao;

3£

o

1

X

X

X

cj

o>
ex

I

/o"

6"

^

/o?"

^3,

3'

2f
$0

7

1

3

3

*5

Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

— fy Sfotut/-?- / G-i-ct-trfl

/D l̂ ^f-ff ^t/l *~" 5" O--̂ "̂ r ti*J • r *~i r~ '*/!' *? 7^
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BCM/Smith Environmental Well Log

Sheet: / of '

Project: din Corporation - Offsite Monitoring Wells Well/Boring No.

Project Ho.: 00-7074-0102 Date(s): TV^'V

Well/Boring Location:

• •~>T

f- iO '" ^?l ^ *C

Logged By: Peter R. Chronowski

'.JJ^h r̂,̂  £*. Atr/f--,u? i«J- f '•*«,-":
Drilling Method: Dual Wall Air Rotary (Barber drill) Drilling Contractdr: Maher Environmental

Depth to Groundwater: 3,2??' h«lS D*181 / n /0^ /95 Reference: -ft) H-C

Elevations - Ground Surface: 99. fe "Vf&l Inner Casing: ^,|?V»S/ Outer Casing: f9.SS'/w^/

Water Table: 75 1^9 * /)f>S I Date: /D/C??/9^ Reference: "TCIX-
Remarks NIR - no instrument response; Monitoring well was completed with a flush mount, locking, cover.
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Modifiers, Hardness, Moisture)

~ fi<ph /t- ? ''r*.̂

_ * - • ' * jr***', >-.'iw«.

— \-,n* ^-J./ l ' , /.fl.'f />• -i'v i^-^-f V,-'-f

— 'loin?? ( / /r/? $ i 1 1~ ; *r/Kf f/r/tvf/
— ,-1 , . , f - J ' -

— -i*1-,- ,-, /-el ' ^

Graphical
Logs

Strata

1 \*

* 1•:••• •.

X — v

\

Organic
Vapor

Headspace
Analysis
(ppm)

—

?
—

E

Ed.̂ .

E

1 3^.

—

^

E

E

E

E

Remarks

^ (Y"" «?'V t /££*?(*(* i f '

— £f/-<rz-<y O-(/ g&j>

^^— [^ 1 ' / J^ // / /

- b 2*$!,v it" ̂  ̂  ̂  ^£24
— '

E

E n^ffivc.

E 6creefJ 3-4'*9*
1 — "th~~f ~^

1 ̂ '-ws

Note: Not all portions ''of this form are applicable to all projects . , .- . . : : ; . ::\ . .; ::;(i.; - 1 6\94



BCM/Smith Environmental Well Log
Sheet: / of '

Project: CHin Corporation - OffsHe Monitoring Wells Wei

Project No.: 00-7074-0102 Date(s): "^&5- ^

Well/Boring Location:

I/Boring N

795
/f' Jeto -f 1 Of. - £aa~f- $•*<£> <fT~ kî sifk

o.: ^^ v ?/ ^e
Logged By: Peter R. Chronowski

Drilling Method: Dual Wall Air Rotary (Barber drill) Drilling Contractor: Matter Environmental

Depth to Groundwater l£ J£ ' fo 0<r Date: / Q ( o$ /

Elevations - Ground Surface: £t.2'~»flsl Inner Casing: ft

Water Table:

Remarks

<J5 Reference: "7~C?XC

fe,Ol'/yK/0ut(»rCasin9: %.2o'<(»s|

£<*_«»«>' Ali/ °**'- IC/V*S/1Z Reference: ToLC
NIR - no instrument response; Monitoring well was completed with a flush mount, locking, cover.
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(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)

— " ~^/ -J

— . C"--' <J / tj ^ ̂  '/" ,•*.' fj ^ ir i\j rj JH-'

E ^ /5"'

•— SIM,/ / <*r<t«f*l fCt"} : "O^Jf Sa-Jfri.ti

E ist,£j£Y,+%zzr"c' r*"J**
~ yj l i , . . <N
— O^/K/T> if- 5 ' /• f ff Irfj /*t!t t-'i'C

— C<**//e/w /'/«).

— fifArtfll /f- j ^ (ffy^-f

\
E ,>--.-/

— t* S J * 3 ^ r- • fT 2 & t*£"T-/v"*' /!"•<"<"

— ^- ^fi y T/-<icrZ^l/ /"^ _55" '

~ •'/ 1 t / '

~

= /•

E

Graphical
•' Logs

Strata

.
*|

Note: Not all portions of thfs form are applicable to all projects ''.."';'•"'".-.

?

.1

^

Organic
Vapor

Headspace
Analysis
(ppm)

1 ̂
=

E
—

E /!>/'?
—

1
1̂
I
~

j,x

E

i/,,<-
E

Remarks

E .

= A " • 1 / ™- A . -

~ Caj/va

- l 0- s>/' &?£

E

| ^-r^

E ^X" ̂  ^'

E

E

— 6"<>xBtr3
= ^Vvfe OF £jC?i£%ftfv>''

• • . - : • . . • • : • • • • • • • ,•.•::•,•.•.,;;-:.••;••;•, j ^ 9 4



BCM/Smith Environmental Well Log

Sheet: 1 of '

Project: Olin Corporation - Offsite Monitoring Wells Well/Boring No.:

Project No.: 00-7074O102 Date(s): T2/?^ / ' <•

G-<*)~ %( /)
Logged By: Peter R. Chronowski

Well/Boring Location: /x/ _J^<. / fo ~ E^-f- f ;-*(, af Af^/A*Ajd.
Drilling Method: Dual Wall Air Rotary (Barber drill) Drilling Contractor: Maher Environmental

Depth to Groundwater: ^ 3^,' &<}s Date: /0/&K /*?S Reference: "7T3^C_

Bevations - Ground Surface: ?6> , 1 r rv\s | Inner Casing: ^S.fck* nvs !

Water Table: •^*.5I Date: IO/O8/^S

Outer Casing:

Reference: —
Vd.ll' rvisl

rOL(L
Remarks NIR - no instrument response; Monitoring well was completed with a flush mount, locking, cover.
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Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Technology Corporation Well Construction Log

Project: Olin Corporation

Sheet: 1_

Well/Boring No.: GW-82-D

of

Project No.: 00-7074-0102 Date(s): 9/27/96 Logged By: P. Newdeck

Well/Boring Location: Maple Meadow Brook Wetland/Behind Rutland Corp. stockpile yard

Drilling Method Rotasonic

Depth to Groundwater: 5.50 bgs

Drilling Contractor:

~Date: 10/25/96

Maher/Boart Longyear

Elevations - Ground Surface: 80.2' msl

Water Table: 81.59' msl

Inner Casing: 87.09' msl

~Date: 10/25/96

Reference: TOIC

Outer Casing: 87.47' msl

Reference: TOIC

Remarks: NIR: no instalment response.

Nplei Not aUportion. of thi. formare TO



Smith Technology Corporation

Project: Olin Corporation Well/Boring No.:
Project No.: 00-7074-0102 Date(s): 9/27/96

Well/Boring Location: Maple Meadow Brook Wetland/Behind Rutland Corp. stockpile yard

Drilling Method Rotasonic Drilling Contractor:

Depth to Groundwater: 5.50 bgs Date: 10/25/96

Well Construction Log

Sheet: 2 of 2
GW-82-D

Logged By: P. Newdeck

Maher/Boart Longyear

Reference: TOIC

Elevations - Ground Surface: 80.2' msl Inner Casing: 87.09' msl

Water Table: 8 1.59 'msl Dale: 10/25/96

Outer Casing: 87.47' msl

Reference: TOIC

Remarks: NIR: no instrument response.

o.

*o

"5.

=

—_

—

—

^

^

—

^

^

^

^

a.

1

A,
\ 1

X

1
1

Lithologic Description

(OT*UAA -Ve r(3i- VjrctLM • kfa^^* vcuroWj

<U-focV V?Ci(l - 6f<22A1- tsfcm- (W\cu) IA/T

fW botW?.
-E^<\ of- bof*kc(-? €> bO( k^
' ^OfTflcfc & GO' 1°^

- KJo " w^toVWr*? ^<t K> .

Graphical
Loga

on

0 "'
0 V

orft

•

c
.2

I 1
f CJ

. '

Note: Not all portion* ofthia form are appGcabte to all projecta :v: . ; : : :V • V" '••': . . ';;

Health
and

Safety
Screen

= MI

_ .

— \

(k

f

-

—

Commcnta

50-60'by-

"SuW^oU HO f5^^-
f 2" 3TD)

c
.a

_

—
—
—

—

—

^

^

^

^

—

^

^

• 1/97





Smith Environmental Technologies Corp. Well Construction Log

Sheet: of
Project: Olin Corporation
Project No.: 00-7074-0102
Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic
Depth to Groundwater "=?. )^' V)tt3
Elevations - Ground Surface: V(̂ ( ms \

Water Table: 'ftj.QO ' T>S 1
Remarks:

Well/Boring No.: GW-
Date(s): Logged By P. Newdeck

Drilling Contractor
"Date:
Inner Casing:

"Date: «

Reference:
Outer Casing:
Reference:

. 5 fc ' ma, 1

Ltthologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp. Well Construction Log

Sheet:
Olin Corporation

00-7074-0102
Project: _
Project No.:~
Well/Boring Location! Maple Meadow Brook Wetland
Drilling Method: Rotasonic
Depth to Groundwater
Elevations - Ground Surface:

Water Table: ^^^^^^
Remarks:

Well/Boring No.:
Date(s):

Drilling Contractor
[Date:
Inner Casing:

"Date:

S

LJthologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp. Well Construction Log

Sheet: of

Olin Corporation
00-7074-0102

Project:
Project No.:

Well/Boring Location! Maple Meadow Brook Wetland
Drilling Method: Rotasonic
Depth to Groundwater
Elevations - Ground Surface:

Water Table:
Remarks:

Well/Boring No.: GW-
Date(s): Logged By P. Newdeck

Drilling Contractor
^Date:
Inner Casing:

"Date:

Maher
Reference:
Outer Casing:
Reference:

Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
Comments
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Smith Environmental Technologies Corp. Well Construction Log

Sheet: of
Olin Corporation

00-7074-0102
Project:
Project No.:
Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic
Depth to Groundwater 7-43 " ha*.
Elevations - Ground Surface: 79.4 rnjl ~

Well/Boring No.: GW-

Date(s): //- II- Logged By. £,

Reference: To 1 C

Water Table: fa.51' m 3 I
Remarks: k/if l- tf0

Drilling Contractor: Maher / gpARr LOHGi(.fW
[Date: 12-18-96,
Inner Casing: %y, 3,

"Date: II- IB- 3fc
s 1 Outer Casing: 88.33'^s)

Reference: TO / C
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Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp. Well Construction Log

Olin CorporationProject:
Project No.:
Well/Boring Location: Maple Meadow Brook Wetland

Sheet: 1_
Well/Boring No.: GW- 54" M

of "2—

00-7074-0102 Date(s): )/- Logged By £,

Drilling Method: Rotasonie
Depth to Groundwater: 7.

Drilling Contractor Maher -
Date: !2-;R-9&

LOf/6 /£flA
Reference:

Elevations - Ground Surface: 79.4 m?/
Water Table: r?6. 55 /rn i (

Remarks: NIG *. ff« lAi"Tr*/me

Inner Casing: 88' 17m s I Outer Casing:
"Date: U-I8-9C. Reference: TO if
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(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp.

Project: Olin Corporation
Project No.: 00-7074-0102 Date(s):

Well Construction Log

Sheet:

WelUBoring No.: GW- 04- fl

2 of ^-'
\

Logged By

Well/Boring Location: Maple Meadow Brook Wetland

Drilling Method: Rotasonic Drilling Contractor Maher- 0o/»J«r LONG-YE^R
Depth to Groundwater: Date:

Elevations - Ground Surface: Inner Casing:

Water Table: Date:
Remarks:
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(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp. Well Construction Log

Project:
Project No.:

Olin Corporation Well/Boring No
00-7074-01 02 Date(s): 1 1 - 0 % - H

Sheet:

: GW- 8^D
•i of 3

Logged By . £. PlKYo
Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic Drilling Contractor
Depth to Groundwater 7, li' b f tS . Date: 11-18-96

Maher/BoflBT LON&VEfl^
Reference: T 0 1 c

Elevations - Ground Surface: 7<J .4sn$ l InnerCasing: §7. <j.| OuterCasing: j?8. |?
Water Table: flO. 41' rr\ s 1 Date: 13.. ft-«r Reference: rpciC

Remarks: ^iR •i tfo Imt/"" »»\f »t R-eioorKT.
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(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp. Well Construction Log

Olin CorporationProject:
Project No.:
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Project: Olin Corporation
Project No.: 00-7074-0102 Date(s):

Sheet:
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2 of J2.

Logged By :
Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic Drilling Contractor Maher
Depth to Groundwater: Date: Reference:
Elevations - Ground Surface: Inner Casing: Outer Casing:
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~~ s^v î d$ ^\ -^ ̂  * ̂

~ *? ff ffff A " ̂ '''tf V ^ Cci, s C^f-tu t*J/ fosJtf £0 J*S&4~
— IfrtS/s C<mt''-l'C • , Gra*e/ /* ^^t^y "*tfPtiSt, 1 j f j /

— S&*n c- •

—

— £C#Xf£ SMf A y$ &&!/£-£{&£ ~t7-fj sit^r»^fte/f£/- fa ~
^r^C//*^ "lofsf, GrfVfi-4/Qf.

— &#0 (&7.f') ff*t -fS'L"'cSf *»+>/ **tfj*^*ectf
1 — }-7-JLfS // If »"*c/ q f*.rtf • / $/ty-tsee*'s fwoisf.

| Ma,.̂ f,,- ,̂̂ w.

I s-i££%:$"h sn~"°j£Zk*,
— ?/-<^K«/r f vbrOi/t(((rf tf UttCr/at-., SOixf^

— J

— _ f A ,
— %EO£0(f(85'j~ fe/sii yM<ifrc -/*•// *>:'f
— co fine -o> f^ff/i Itaft-itfftt'jJ'/vfajC
^~" v / ' t/ If ,
^— J v t??£ Cf]*lrt'f ^t 'Ifd ift/fl f GL'rt&b'Q^'

— &IHVcJl Of ftQC / '* Clttf tftP /• fjHf IflH Iff

— poi/iiXX." j C ft/* ifci fr±4*ieiiij , pmf,j(

— Stfcftptfi,'*; C/f>r(i lit rock 0' vXll.

— kKO of BOKlHOLt & i 0 '

H
5
5
M

o ••*••.

18"- oi (7.

•*vi;k ' .

"?/ ' 0 ..

• '-."*'•

t « • J*

f,'o«»V.

> ' • " -

»•;/*'
V"'"-

^̂7

N^ /

C
o
n
st

ru
ct

io
n
 

•H
B

_

~

S

1 /
O 

5U
>T

 
SQ

f

1 Hearth
and

Safety
Screen

CGX
= ^/

—

^

—̂
—
—
—

,

^
—

—

^

IPS

i—

r

^

^

Comments

yy~5'j/(/oo%\

w(»V

w(*~*l
if-M (/.*,.}

BEtfTOH iTt SfAL/73-^7")

».„'&

n'-za'C*6*0/.)

\rztt' (*~-j
SCHEDULE 4o- 3" 10.

JO-SLOTTEP pfc screr^

tf*. ^ C d i/ n P/l ̂ if* «-_ r? / •• flrt LJ. ̂co -^ jriny r /i t^ * f ^y pcj

El
ev

at
io

n

—

—

5

^
—
=:

=

—

=

^

^

, Not»: Not ill portlonm of this form art appllcablt to all project* ,'!,?. ••••.': '\; . ... .. •. ., ' :. ::•; ip.-! • ' ; • . i : i : - . . 11/W



Smith Environmental Technologies Corp. Well Construction Log

Project:
Project No.:

Olin Corporation Well/Boring No.:
00-7074-01 02 Date(s): / /- J. h ?(*

Sheet: *• J- of 3

Logged By - E.-p/'MTO
Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic Drilling Contractor Maher / 8oAff,-r LcrfG /£-fl&
Depth to Groundwater ?• T5 ' *?<?< Date: I3-I8-9C,
Elevations - Ground Surface: 78. "3 n\sl InnerCasing: 87. 45'w'

Water Table: 79.90'rvi i l Date: (2- lR-QC.
Remarks: |^/jj : f/o ln?,-frj(nrrrr Apiro.MB'

Reference: To ( <.
Outer Casing: BI-Bo'msl
Reference: To/c
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Smith Environmental Technologies Corp. Well Construction Log

Olin CorporationProject: _
Project No.:
Well/Boring Location: Maple Meadow Brook Wetland

Sheet: 2_
Well/Boring No.: GW- 87 D

of

00-7074-0102 Date(s): Logged By

Drilling Method: Rotasonic
Depth to Groundwater
Elevations - Ground Surface:

Water Table:
Remarks:

Drilling Contractor Maher
" Date:
Inner Casing:

"Date:

Reference:
Outer Casing:
Reference:

D
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f 
S

am

Lithologic Description
(Material, USCS, Color, Density, Consistency, Other

Modifiers, Hardness, Moisture)
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Smith Environmental Technologies Corp.

Project: Olin Corporation
Project No.: 00-7074-0102 Date(s):

Well/Boring No.: GW-

Well Construction Log

Sheet: 3 of "3

Logged By '
Well/Boring Location: Maple Meadow Brook Wetland
Drilling Method: Rotasonic Drilling Contractor Maher
Depth to Groundwater Date:
Elevations - Ground Surface: Inner Casing:

Water Table: Date:
Remarks:
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MULTI-LEVEL PIEZOMETER: MP-1

PIEZOMETER NO.: MP-1 PAGE: 1 OF 1
PROJECT : OLIN, U i 1 m ington MA | PROJECT NO ' OO-7O7^-OLOZ

LOCATION: 01 in property near center of Former lagoons DATEIS) DRILLED: O3/01 to 3/01/96

DRILLING CONTRACTOR:

SAMPLING METHODOLOGY:

LOGGED BY : E . Perry

DL Maher DRILLING METHOD: Dua I -wa I I Barber

Cuttings TOTAL DEPTH: 39 Feet

BORING OIA. : 8 inch

REMARKS: pH proF i le From CPT-1; Conductivity From GU-36 inductance log

Descr i pt i an
pH Conductivity Depth Piezometer

(mr»ho/»l (ft. bg«) Construction Comments
7 MO 200 KB

— --- -

GRASS m TOPSOIL
SiWO ftO SILT Tel lOM-broMn - -

SAND Itoderotely sorted
Grovel/Cobbles 10 to 11 ft ' "

Borehole D T .k l 5' B6S _ ;

:

.... "."..

<J

j._ ..

Grave I /Cobbles »27 Ft „

-— -
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8EOROCK Oork gray. «af.c

Bottom of exploration

J
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Hani Fold

2- inch Diameter Sol inst
Mu l t i - l eve l Piezometer

.«J^>»J; Concrete

_te^?S 8- inch Borehole

Bentam te Seal

Sand Pack Iflorie '31

Port 18, 1/1-mch tubing (5' I

Port 17, 3/8- inch tubing ( 7 5 ' )

Port 16, 1/1-inch tubing (10' I

Port 15, 1/1- inch tubing (12 5')

Port 11, 1/1- inch tubing (11')

Port 13, 3/8-mch tubing (15 5')

Port 12, 1/1- inch tubing (17' I

Port 11, 1/1- inch tubing (18 5')

Port 10, 1/1- inch tubing (20' I

Port 9; 1/1-mch tubing (21 5')

Port 8, 1/1-mch tubing (23' I

Port 7, 1/1-mch tubing I 21 5' )

Port 6. 1/1-mch tubing ( 26')

Port 5, 1/1-mch tubing ( 27 5' )

Port 1; 1/1- inch tubing ( 30 ' )

Port 3, 3/8- inch tubing ( 32 5' )

Port 2- 1/^-mch tubing ( 3 5 ' )

Port 1, 1/1- inch tubing I 37 5' )

~ Rentnmtp P|L IQ

!J



MULTI-LEVEL PIEZOMETER MP-2

PIEZOMETER NO. MP-2 : 1 OF 1
PROJECT : OLIN, W i 1 mi ngton MA PROJECT NO. : OO-7071-0102

LOCATION: At Mulker in Distributors near GUI-12

DRILLING CONTRACTOR:

SAMPLING METHODOLOGY

LOGGED BY: E. Perry

DL Maher

Cutt i ngs

DATE(S) DRILLED O3/01 to 3/07/96

DRILLING METHOD: Duo 1 -wo 1 1 Borber

TOTAL DEPTH: <u Feet

BORING OIA : 8 inch

REMARKS: pH prof" i Is From CPT-2, Conductivity From GUI-12D inductonco log

Descr i pt i on j
pH Conductivity Depth Piezometer

im"^rn" m "~+ b9B) Construction Comments
tr

For addit ional detail.

also see log for GU-120

ASPHALT

SAND ftNO GRAVEL

SAND tied i mi. uel 1 sorted
- • • "
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rao-ac
pgfcg Concrete

r Native F i l l

9- inch Borehole

Bentonite Seal
Sand Pack (Hone '31

Port 17. 1/1- inch tubing (5 5')

Port 16. 3/8-mch tubing ( 8 ' 1

Port 15. 1/1- inch tubing (10 5')

Port 11, 1/1-mch tubing (12' )

Port 13, 1/1- inch tubing (13 5')

Port 12. 1/1- inch tubing (15')

Port 11. 1/1- inch tubing (17 5')

Port 10, 3/8- inch tubing (20' I

Port 9, 1/1-inch tubing (22 5')

Port 8. 1/1-mch tubing (21' )

Port 7, 1/1-mch tubing (25 5')

Port 6. 1/1- inch tubing (27' I

Port 5, 1/1-mch tubing (28 5')

Port 1. 1/1-mch tubing (30 ' )

Port 3, 1/1-mch tubing (32 5')

Port 2, 3/8-inch tubing (35 ' )

Port 1, 1/1-mch tubing (37 5' I

Bentonite Plug

nj



MULTI-LEVEL PIEZOMETER MP-3

PIEZOMETER NO. = MP-3 PAGE: 1 OF 2
PROJECT: OLIN, Wi lm ing ton MA PROJECT NO ^ 00-7071-0102

LOCATION: On Koch property up h i l l From GU-*H

DRILLING CONTRACTOR

SAMPLING METHODOLOGY

LOGGED BY: E. Perry

DL Maher

Cutt i ngs

DATE(S) DRILLED: 03/11 to 3/11/96
DRILLING METHOD: Dual -wal l Barber

TOTAL DEPTH: 67 Feet

BORING DIA . : 8 i nch

REMARKS pH proF i 1 e From CPT-1; Conductivity From GU-<WD inductance log

Deacr i pt i on .
pH Conduct i v i ty Depth

Immho/in) (Ft. bgs)
7 it o m ™

GRASS fiNO TOPSOIL

SANO Poorly sorted

.....

Borehole D T U 12' BGS

SAND scne 03 above
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Construction Comments

Lock able Cap

12- inch Diameter Flushmount Roadbox
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H
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°fc;̂  Concrete

Native F i l l

8- inch Borehole

2- inch Diameter Solmst

flulti-level Piezometer

Bentonite Seal

Sand Pack (None '31

Port 21, 1/1- inch tubing (-13 5')

Port 20, 1/1- inch tubing (-15' I

Port 19, 3/8- inch tubing (-16 5')

Port 18, 1/1- inch tubing (-18')

Port 17, 1/1- inch tubing (-21 5')

Port 16; 1/1- inch tubing (-25')

Port 15, 1/1- inch tubing (-28 5')

Port 11, 1/1- i nch tubing (-32')

Port 13; 3/8- inch tubing (-31 5')



MULTI-LEVEL PIEZOMETER MP-3

PIEZOMETER NO. : MP-3 PAGE: 2 OF 2
PROJECT: OLIN, UiImington MA PROJECT NO 00-7071-0102

LOCATION On Koch property up hi II from DATE IS) DRILLED 03/11 to 3/11/86

DRILLING CONTRACTOR DL Maher DRILLING METHOD DuaI-waI I Barber

SAMPLING METHODOLOGY: Cuttings TOTAL DEPTH: 67 feet

LOGGED BY: E. Perry BORING DIA. : 8 inch

REMARKS: pH profile From CPT-1, Conductivity from GU-HO inductance log

Descr i pt i on
pH Conductivity Depth

(rnmho/m) [ft bgs)
7 11 8 3D tt)

Water darker o 39 ft

Running sands 9 13 Ft

SAND fVfl GfMVa Poor I x sorted
Odor m cuttings « 15 ft

SflNO Poorly sorted
Very high water y ie ld
froi 50 Ft on

35 -i

15-

BOULOERS ma C08RES

SANO Poorly sorted
with running sands

Bottom of Exploration

50 H

55-

60-

65 H

— 70 -1

— 75-'

Piezometer
Construction

O--O- O.- O- O- O

Comments

Port 1Z, 1/1-inch Tubing [-36')

Port 11, 1/1-inch tubing (-37 5'

Port 10, 1/1-inch tubing l-3T>

Port S, 1/1-inch tubing 1-10 5'I

Port 8, 1/1-inch tubing 1-12')

Port 7, 1/1-inch tubing (-13 5'}

Port 6, 1/1-inch tubing 1-15'I

Port 5, 1/1-inch tubing (-1? 5')

Port 1, 1/1-inch tubing l-51'l

Port 3, 1/1-inch tubing (-55 5'I

Port 2, 3/8-inch tubing l-60'l

Port 1, 1/1-inch tubing (-65 5'

Notive So 11



1
Q.
X'



APPENDIX J

SOUTH DITCH FLOW STUDY CALCULATIONS



APPENDIX J

South Ditch Flow Study Calculations

Olin Corporation
Wilmington, MA Facility

Flume

1
2
3
4
5

Width

(in)
78
88
86
88
40

Distance
from

flume 1

(ft)
0

190
410
610
1150

Flume Dimensions

Flume 1

Flume2

Meas. Pt.
(in)
0
6
12
24
36
48
60
72

0
6
18
30
42
54
66
78
84

Width
(ft)

0.75
0.75
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
0.75
0.58

3-May-96
H20 Depth

(ft)
0.40
0.40
0.31
0.45
0.39

3-May-96
Total Flow

(gpm)
28.95
35.86
73.92
96.11
79.81

21-May-96
H2O Depth

(ft)
0.36
0.32
0.23
0.33
0.33

21-May-96
Total Flow

(gpm)
21.01
16.28
-4.22
19.63
49.37

3-Jun-96
H2O Depth

(ft)
0.18
0.27
0.07
0.25
0.29

3-Jun-96
Total Flow

(gpm)
-4.85

-12.42
2.25
-7.01
2.17

18-Jun-96
H20 Depth

(ft)
0.20
0.14
0.02
0.01
0.23

18-Jun-96
Total Flow

(gpm)
-25.58
-21.73

NM
NM
NM

3-May-96
Velocity
(ft/sec)

-0.02
-0.01
0.01
0.04
0.07
0.08
-0.01

0.02
0.07
0.05
0.08
0.01
-0.01
-0.02
-0.01

3-May-96
Flow
(gpm)

-2.02
-1.35
1.80
6.58
11.97
13.76
-1.80
28.95

3.59
13.17
8.98

13.76
2.39
-2.39
-2.24
-1.40
35.86

21-May-96
Velocity
(ft/sec)

-0.02
-0.02
0.01
0.02
0.06
0.06
0.01

0.01
0.07
0.05
0.04
0.00
-0.03
-0.02
-0.02

21-May-96
Flow
(gpm)

-2.42
-2.42
1.62
3.23
9.69
9.69
1.62

21.01

1.44
10.05
7.18
5.75
0.00
-4.31
-2.15
-1.68
16.28

3-Jun-96
Velocity
(ft/sec)

-0.02
-0.02
-0.03
-0.02
0.02
0.02
-0.02

-0.02
0.00
0.01
-0.01
-0.03
-0.02
-0.02
-0.03

3-Jun-96
Flow
(gpm)

-1.21
-1.21
-2.42
-1.62
1.62
1.62
-1.62
-4.85

-2.42
0.00
1.21
-1.21
-3.64
-2.42
-1.82
-2.12
-12.42

18-Jun-96
Velocity
(ft/sec)

-0.06
-0.04
-0.04
-0.04
-0.05
-0.04
-0.04

-0.02
-0.05
-0.05
-0.04
-0.05
-0.05
-0.06
-0,07

18-Jun-96
Flow
(gpm)

-4.04
-2.69
-3.59
-3.59
-4.49
-3.59
-3.59
-25.58

-1.26
-3.14
-3.14
-2.51
-3.14
-3.14
-2.83
-2.57
-21.73
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APPENDIX J

South Ditch Flow Study Calculations

Olin Corporation
Wilmington, MA Facility

Flume

1
2
3
4
5

Flume

Width

(in)
78
88
86
88
40

Distance
from

flume 1
(ft)
0

190
410
610
1150

Dimensions

Meas. Pt.

FlumeS

Flume4

(in)
0
4
16
28
40
52
64
76
82

0
6
18
30
42
54
66
78
84

Width
(ft)

0.83
1.00
1.00
1.00
1.00
1.00
0.75
0.58

1.00
1.00
1.00
1.00
1.00
1.00
0.75
0.58

3-May-96
H2O Depth

(ft)
0.40
0.40
0.31
0.45
0.39

3-May-96
Total Flow

(gpm)
28.95
35.86
73.92
96.11
79.81

21-May-96
H20 Depth

(ft)
0.36
0.32
0.23
0.33
0.33

21-May-96
Total Flow

(gpm)
21.01
16.28
-4.22
19.63
49.37

3-Jun-96
H20 Depth

(ft)
0.18
0.27
0.07
0.25
0.29

3-Jun-96
Total Flow

(gpm)
-4.85
-12.42
2.25
-7.01
2.17

18-Jun-96
H20 Depth

(ft)
0.20
0.14
0.02
0.01
0.23

18-Jun-96
Total Flow

(gpm)
-25.58
-21.73

NM
NM
NM

3-May-96
Velocity
(ft/sec)

-0.02
-0.01
0.08
0.18
0.15
0.10
0.09
-0.03

-0.02
0.07
0.10
0.10
0.12
0.10
0.04
-0.02

3-May-96
Flow
(gpm)
0.00
-2.32
-0.70
10.44
24.35
20.87
13.91
9.39
-2.03
73.92

-4.04
13.46
19.52
20.20
23.56
20.20
5.55
-2.36
96.11

21 -May -96
Velocity
(ft/sec)

-0.06
-0.06
-0.02
0.11
0.03
0.02
-0.04
-0.07

-0.03
0.02
0.04
0.07
0.03
0.02
0.00
-0.03

21-May-96
Flow
(gpm)

-5.16
-6.19
-2.06
11.36
3.10
2.06
-3.10
-4.22
-4.22

-4.44
2.96
5.92
10.37
4.44
2.96
0.00
-2.59
19.63

3-Jun-96
Velocity
(ft/sec)

-0.02
-0.01
0.00
0.07
0.09
-0.01
-0.03
-0.05

-0.03
-0.01
0.01
0.00
0.00
0.00
-0.02
-0.03

3-Jun-96
Flow
(gpm)

-0.52
-0.31
0.00
2.20
2.83
-0.31
-0.71
-0.92
2.25

-3.37
-1.12
1.12
0.00
0.00
0.00
-1.68
-1.96
-7.01

18-Jun-96
Velocity
(ft/sec)

18-Jun-96
Flow
(gpm)
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APPENDIX J

South Ditch Flow Study Calculations

Olin Corporation
Wilmington, MA Facility

Flume

1
2
3
4
5

Flume

Width

(in)
78
88
86
88
40

Distance
from

flume 1

(ft)
0

190
410
610
1150

Dimensions

Meas. Pt.

FlumeS

FlumeS

FlumeS

(in)
0
4
12
24
36

0
6
20
34

0
4
12
20
24
28
36

Width

(ft)

0.67
0.83
1.00
0.83

1.08
1.17
1.08

0.67
0.67
0.50
0.33
0.50
0.67

3-May-96
H20 Depth

(ft)
0.40
0.40
0.31
0.45
0.39

3-May-96
Total Flow

(gpm)
28.95
35.86
73.92
96.11
79.81

21-May-96
H20 Depth

(ft)
0.36
0.32
0.23
0.33
0.33

21-May-96
Total Flow

(gpm)
21.01
16.28
-4.22
19.63
49.37

3-Jun-96
H20 Depth

(ft)
0.18
0.27
0.07
0.25
0.29

3-Jun-96
Total Flow

(gpm)
-4.85

-12.42
2.25
-7.01
2.17

18-Jun-96
H2O Depth

(ft)
0.20
0.14
0.02
0.01
0.23

18-Jun-96
Total Flow

(gpm)
-25.58
-21.73

NM
NM
NM

3-May-96
Velocity
(ft/sec)

0.08
0.22
0.10

3-May-96
Flow
(gpm)

15.41
45.44
18.96
79.81

21-May-96
Velocity
(ft/sec)

0.03
0.15
0.13
0.07

21-May-96
Flow
(gpm)

2.96
18.51
19.25
8.64

49.37

3-Jun-96
Velocity
(ft/sec)

0.00
0.00
0.01
0.02
0.01
0.00

3-Jun-96
Flow
(gpm)

0.00
0.00
0.65
0.87
0.65
0.00
2.17

18-Jun-96
Velocity
(ft/sec)

-0.03
-0.03
-0.04
-0.04
-0.02
-0.03

18-Jun-96
Flow
(gpm)

-2,06
-2.06
-2.06
-1.38
-1.03
-2.06
-10.67
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APPENDIX J

South Ditch Flow Study Calculations

Olin Corporation
Wilmington, MA Facility

Flume Width

(in)
1 78
2 88
3 86
4 88
5 40

Distance
from

flume 1

(ft)
0

190
410
610
1150

Flume Dimensions

Meas. Pt.
(in)

Flume 1 0
6
12
24
36
48
60
72

Flume2 0
6
18
30
42
54
66
78
84

Width
(ft)

0.75
0.75
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
0.75
0.58

12-Nov-96
H2O Depth

(ft)
0.6
0.48

0.220
0.66
0.39

12-NOV-96
Total Flow

(gpm)
-46.45
-89.77
9.71

-85.66
25.67

3-Dec-96
H20 Depth

(ft)
0.56
0.56
0.46
0.83
0.56

3-Dec-96
Total Flow

(gpm)
203.24
198.82
200.23
194.81
236.90

7-Jan-97
H20 Depth

(ft)
0.33
0.39
0.25
0.69
0.38

7-Jan-97
Total Flow

(gpm)
32.17
31.32
26.56
22.11
49.65

16-Apr-97
H20 Depth

(ft)
0.37
0.33
0.25
0.62
0.43

16-Apr-97
Total Flow

(gpm)
26.57
35.30
50.77
33.86
77.20

30-Apr-97
H20 Depth

(ft)
0.35
0.35
0.25
0.64
0.43

30-Apr-97
Total Flow

(gpm)
115.07
43.99
47.13
25.61
86.21

12-Nov-96
Velocity
(ft/sec)

-0.07
-0.08
-0.05

0
0

-0.01

-0.05
-0.03
-0.01
-0.05
-0.07
-0.1
-0.08
-0.08

12-Nov-96
Flow
(gpm)

-14.14
-16.16
-13.46
0.00
0.00
0.00
-2.69
-46.45

-10.77
-6.46
-2.15
-10.77
-15.08
-21.54
-12.93
-10.05
-89.77

3-Dec-96
Velocity
(ft/sec)

0.01
0.05
0.15
0.16
0.22
0.22
0.01

0.08
0.18
0.24
0.23
0.06
0.03
-0.02
-0.03

3-Dec-96
Flow
(gpm)

1.89
9.47

37.87
40.39
55.54
55.54
2.52

203.24

20.20
45.44
60.59
58.07
15.15
7,57
-3.79
-4.42

198.82

7-Jan-97
Velocity
(ft/sec)

-0.04
0.14
0.12
0.06
0.01
-0.05

0.05
0.08
0.11
0.01
0.00
-0.01
-0.04
-0.05

7-Jan-97
Flow
(gpm)

-4.49
15.71
17.95
8.98
1.50
-7.48
0.00

32.17

8.66
13.85
19.05
1.73
0.00
-1.73
-5.20
-5.05
31.32

16-Apr-97
Velocity
(ft/sec)

-0.03
-0.01
0.05
-0.03
-0.05
0.26
-0.04

0.03
0.09
0.08
0.05
0.01
-0.01

0
-0.02

16-Apr-97
Flow
(gpm)

-3.74
-1.25
8.30
-4.98
-8.30
43.18
-6.64
26.57

4.44
13.33
11.85
7.41
1.48
-1.48
0.00
-1.73
35.30

30-Apr-97
Velocity
(ft/sec)

0.03
0.04
-0.04
0.36
0.07
-0.10
0.39

0.01
0.08
0.08
0.14
-0.03
0.01
0.01
-0.03

30-Apr-97
Flow
(gpm)

3.53
4.71
-6.28
56.55
11.00
-15.71
61.27
115.07

1.57
12.57
12.57
21.99
-4.71
1.57
1.18
-2.75
43.99
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APPENDIX J

South Ditch Flow Study Calculations

Olin Corporation
Wilmington, MA Facility

Flume Width

(in)
1 78
2 88
3 86
4 88
5 40

Distance
from

flume 1

(ft)
0

190
410
610
1150

Flume Dimensions

Meas. Pt.
(in)

FlumeS 0
4
16
28
40
52
64
76
82

Flume4 0
6
18
30
42
54
66
78
84

Width
(ft)

0.83
1.00
1.00
1.00
1.00
1.00
0.75
0.58

1.00
1.00
1.00
1.00
1.00
1.00
0.75
0.58

12-Nov-96
H2O Depth

(ft)
0.6

0.48
0.220
0.66
0.39

12-Nov-96
Total Flow

(gpm)
-46.45
-89.77
9.71

-85.66
25.67

3-Dec-96
H20 Depth

(ft)
0.56
0.56
0.46
0.83
0.56

3-Dec-96
Total Flow

(gpm)
203.24
198.82
200.23
194.81
236.90

7-Jan-97
H20 Depth

(ft)
0.33
0.39
0.25
0.69
0.38

7-Jan-97
Total Flow

(gpm)
32.17
31.32
26.56
22.11
49.65

16-Apr-97
H20 Depth

(ft)
0.37
0.33
0.25
0.62
0.43

16-Apr-97
Total Flow

(gpm)
26.57
35.30
50.77
33.86
77.20

30-Apr-97
H20 Depth

(ft)
0.35
0.35
0.25
0.64
0.43

30-Apr-97
Total Flow

(gpm)
115.07
43.99
47.13
25.61
86.21

12-Nov-96
Velocity
(ft/sec)

-0.06
-0.02
0.04
-0.01
0.06
0.1
0.01
-0.05

-0.04
-0.04
-0.03
-0.02
-0.03
-0.03
-0.07
-0.08

12-Nov-96
Flow
(gpm)

-4.94
-1.97
3.95
-0.99
5.92
9.87
0.74
-2.88
9.71

-11.85
-11.85
-8.89
-5.92
-8.89
-8.89
-15.55
-13.82
-85.66

3-Dec-96
Velocity
(ft/sec)

-0.01
0.03
0.18
0.21
0.24
0.20
0.17
-0.01

0.01
0.04
0.09
0.11
0.11
0.11
0.06
0.01

3-Dec-96
Flow
(gpm)

-1.71
6.17
37.03
43.20
49.37
41.14
26.23
-1.20

200.23

3.74
14.96
33.66
41.14
41.14
41.14
16.83
2.18

194.81

7-Jan-97
Velocity
(ft/sec)

-0.01
0.04
0.05
0.06
0.10
0.01
-0.02

-0.02
0.01
0.02
0.02
0.02
0.02
0.01
-0.01

7-Jan-97
Flow
(gpm)

-0.94
4.49
5.61
6.73
11.22
1.12
-1.68
0.00
26.56

-6.17
3.09
6.17
6.17
6.17
6.17
2.31
-1.80
22.11

16-Apr-97
Velocity
(ft/sec)

-0.02
0

0.09
0.14
0.13
0.11
0.03
-0.04

-0.02
0.01
0.03
0.03
0.04
0.03
0.01
-0.01

16-Apr-97
Flow
(gpm)

-1.87
0.00
10.10
15.71
14.59
12.34
2.52
-2.62
50.77

-5.57
2.78
8.35
8.35
11.13
8.35
2.09
-1.62
33.86

30-Apr-97
Velocity
(ft/sec)

-0.05
-0.02
0.07
0.17
0.10
0.15
0.02
-0.04

-0.07
0.01
0.03
0.05
0.03
0.02
0.01
0.02

30-Apr-97
Flow
(gpm)

-4.68
-2.24
7.85
19.08
11.22
16.83
1.68
-2.62
47.13

-20.11
2.87
8.62
14.36
8.62
5.75
2.15
3.35
25.61
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APPENDIX J

South Ditch Flow Study Calculations

Olin Corporation
Wilmington, MA Facility

Flume

1
2
3
4
5

Width

(in)
78
88
86
88
40

Distance
from

flume 1
(ft)
0

190
410
610
1150

Flume Dimensions

FlumeS

FlumeS

FlumeS

Meas. Pt.
(in)
0
4
12
24
36

0
6

20
34

0
4
12
20
24
28
36

Width
(ft)

0.67
0.83
1.00
0.83

1.08
1.17
1.08

0.67
0.67
0.50
0.33
0.50
0.67

12-Nov-96
H2O Depth

(ft)
0.6
0.48

0.220
0.66
0.39

12-Nov-96
Total Flow

(gpm)
-46.45
-89.77
9.71

-85.66
25.67

3-Dec-96
H20 Depth

(ft)
0.56
0.56
0.46
0.83
0.56

3-Dec-96
Total Flow

(gpm)
203.24
198.82
200.23
194.81
236.90

7-Jan-97
H20 Depth

(ft)
0.33
0.39
0.25
0.69
0.38

7-Jan-97
Total Flow

(gpm)
32.17
31.32
26.56
22.11
49.65

16-Apr-97
H20 Depth

(ft)
0.37
0.33
0.25
0.62
0.43

16-Apr-97
Total Flow

(gpm)
26.57
35.30
50.77
33.86
77.20

30-Apr-97
H20 Depth

(ft)
0.35
0.35
0.25
0.64
0.43

30-Apr-97
Total Flow

(gpm)
115.07
43.99
47.13
25.61
86.21

12-NOV-96
Velocity
(ft/sec)

0.02
0.08
0.09
0.08
0.03
-0.01

12-Nov-96
Flow
(gpm)

2.33
9.34
7.88
4.67
2.63
-1.17
25.67

3-Dec-96
Velocity
(ft/sec)

0.72
0.68
0.18
-0.03
-0.07
-0.06

3-Dec-96
Flow
(gpm)

121.18
114.45
22.72
-2.52
-8.84

-10.10
236.90

7-Jan-97
Velocity
(ft/sec)

0.10
0.14
0.11
0.08
0.08
0.02

7-Jan-97
Flow
(gpm)

11.22
15.71
9.26
4.49
6.73
2.24

49.65

16-Apr-97
Velocity
(ft/sec)

0.13
0.18
0.27
0.17
0.07
-0.05

16-Apr-97
Flow
(gpm)

16.73
23.16
26.05
10.94
6.75
-6.43
77.20

30-Apr-97
Velocity
(ft/sec)

0.07
0.24
0.23
0.12
0.13
0.03

30-Apr-97
Flow
(gpm)

9.01
30.88
22.19
7.72
12.54
3.86

86.21
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APPENDIX K

SPECIFIC CONDUCTANCE PROFILES AND DATA
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Specific Conductance Profile
GW-17-D
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Specific Conductance Profile
GW-19-D
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Specific Conductance Profile
GW-27-D
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Specific Conductance Profile
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Specific Conductance Profile
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Specific Conductance Profile
GW-42-D
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Specific Conductance Profile
GW-44-S
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Specific Conductance Profile
GW-49-D
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Specific Conductance Profile
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Specific Conductance Profile
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Specific Conductance Profile
GW-62-D
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Specific Conductance Profile
GW-62-BR
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Specific Conductance Profile
GW-62-BRD
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Specific Conductance Profile
GW-64-D
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Specific Conductance Profile
GW-65-D
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Specific Conductance Profile
GW-65-BR
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Specific Conductance Profile
GW-67-D
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Specific Conductance Profile
GW-68-BR
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Specific Conductance Profile
GW-69-D
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Specific Conductance Profile
GW-70-D
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Specific Conductance Profile
GW-74-D
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Specific Conductance Profile
GW-80-D
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Specific Conductance Profile
GW-80-BR
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Specific Conductance Profile
GW-81-D
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Specific Conductance Profile
GW-81-BR
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Specific Conductivity Profile Data
GW-4-D GW-17-O

April
Specific
Conduct.

600
598
609
609

1315

3210

3550
3630
3770
3820
3880
3930
3980
3990
4030
4040
4200
4310

4350

1993

Elevation

76.23
7423
70.23
69.23
68.73
68.23
67.73
67.23
66.73
66.23
65.73
65.23
6423
6323
82.23
61.23
60.73
60.23
59.73

January
Specific
Conduct.

621
624
623
621
632
646
721
987

1650

2090
2520
2540
3000
3190

3310

3400
3500
3530
3370

1995 October 1995 ADril1993 Januarv 1995 October 1995
Specific Specific Specific Specific

Elevation Conduct Elevation Conduct. Elevation Conduct Elevation Conduct. Elevation

76.23 539 75.23
74.23 558 70.23
69.23 1152 69.23
68.23 1215 68.23
66.23 1367 67.23
65.73 3220 6623
65.23 3660 65.23
64.73 4100 -64.23
64.23 4590 63.23
6373 4660 62.23
63.23 5010 61.23
62.73 5210 60.23
62.23 5320 59.33
61.73
61.23
60.73
60.23
59.73
59.23

3220 78.46 266 7846 W3&%f*$i&$F*& 78.46
3390 77.46 265 7646 Ii$j$;!§i8fllll 74.46
3430 76.46 263 71.46 pliî ^̂ ^̂  72.46
3430 75.48 264 71.06 $lllill|||pllll 71.46
3440 7446 $jl|i8i>ffi9!̂ i8*i$ 71.06
3400 7346 """ *"•"""'"
3380 72.46
3400 • 71.46
3410 71.06
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Specific Conductivity Profile Data

TGW-19-O GW-27-O

April
Specific
Conduct

948
985
1060

1286

1402

1456

1463

1478

1485

1488

1487

1520

1640

1821

1881

1919

1937

1950

1947

1993 January
Specific

Elevation Conduct

81.78 1952

80.78 1948
80.28 1947
7978 1941
79.28 1944
78.78 1955
77.78 1980

•76.76 1990
75.78 2010
7478 2010
73.78
73.28
72.78
72.28
71.78
71.28
70.78
69.78
68.78

1995 October 1995 ApriM993
Specific Specific

Elevation Conduct Elevation Conduct Elevation

80.78 1867 7878
79.78 2000 74.78
78.78 2100 72.78
77.78 2080 71.78
74.78 2090 70.78
72.78 2080 68.68
72.28

• 71.78
69.78
68.68

4090 81 .4
4090 79.4
4080 74.4
4080 69.4
4050 64.4
4900 63.9
5330 63.4
6000 • 82.9
8920 62.4
10730 61.9
19440 61.4
25880 60.9
25760 53.8

January 1995
Specific
Conduct Elevation

2620
2850
2640
2650
2680
2740
2810

2920
3030
3090
3150

3210

3240
3270
3330
3390
20000
10720
19900
27854

80.4

79.4

74.4

69.4

67.4

66.9

66.4

654
64.9

64.4

63.9

634
62.9

62.4

61.9

61.4

60.9

61.2

61.1

53.7

October 1995
Specific
Conduct. Elevation

, "Hf^SWJ*^, ' 784
;'£VA &(tfc S,< * 74.4
i > A'%3Sfl8 '* ' , 69 4
*- $$**«^ 0&4
J s; J&#%£ : 65.4

V,% f>'$W- f ff •.' 64.4
*, *%<s>4WHf'^ * 63.4
\> *''•<$!&&;' ̂  ' , 62.4

',, "t,,^ft4Tl̂  61.4
'(̂  «>!>$£. "'" 60.4
', '̂ /-0iS$l'v", , 59.4
' ' ^ '*4<SKf ^ ^ 58.6
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Specific Conductivity Profile Data
GW-34-O 1 GW-40-D

April1993
Specific
Conduct Elevation

January 1995
Specific
Conduct Elevation

October 1995 April 1993
Specific Specific
Conduct Elevation Conduct. Elevation

January 1995
Specific
Conduct Elevation

October 1995
Specific
Conduct Elevation

2930
2920
2920
2900
3090
4310

7470
9050
9740
9850
9900
9970
10020
10600
10710
11250
12400
15980
19080
22155
25320
25320

81.77
8027
75.27
70.27
6727
66.27
65.77
65.27
64.77
64.27
63.27
6227
61.27
60.27
59.27
58.77
58.27
57.77
57.27
56.77
56.27
55.47

2180

2090
2160

2180

2170

2230
2280
2420
2530
4800
6530
7440
7710

7800
7860
7790
7970
8080
8170

8070
8190

8240
8330
9090
11460
14530
18700
22291
24944

81.27 2200 75.27
80.27 2200 70.27
75.27 2220 65.27
70.27 5000 84.27
68.27 5450 63.27
67.77 6080 62.27
67.27 6820 61.27
66.77 7200 • 60.27
66.27 7550 59.27
65.77 8280 58.27
6527 13630 57.27
64.77 J88J6* 56.27
64.27 #S$$ _ 55.77
63.77
63.27
62.77
62.27
61.77
61.27
60.27
59.77
59.27
58.77
58.27
57.77
57.27
56.77
56.27
55.77

662
667
677
711
702
788
1048

1434

2138

2333
2644
3533
4645
5039
5078
5155

5370
5603
5681

5694
5538

82
78
73
68
83
58
56
55
54
53
52
51
50
49
48
47
46
45
44
43

42.1

0
1158

1160

1184

1163

1155

1195

1213

1253

1296

1331

1376

1519

1543

1552

1616

1779

1868

2000
2160

2550
2960
3780
3970
3990
4000
4020
4080
4150

4350

4700
4810

4870
4930

80
78
73
68
63
60
59
58
57
56

555
55

54.5

54
53

52.5

52
51.5

51
50.5

50
49.5

49
48.5

48
47
46

45.5

45

44.5

44
43.5

43

1521

1619

1655

1658

1665

1848

1924

1996

2030
2510

3150

3650
3850
3930
3960

73
68
63
58
53
52
51
50
49
48
47
46
45
44

42.7



Specific Conductivity Profile Data
GW-42-S GW-42-D GW-43-S

October 1995 April
Specific Specific
Conduct. Elevation Conduct

364 79.52
364 77.52
377 75.52
396 73.52
391 71.52
403 69.52
404 67.52
411 66.52

3010

5420
5950
5950
5940
6300
7830
13250
17600
20982
21235
25280
5200
6760
15312
25573
39626
47073
50732
53383
57042
60324
62848
63100
63100

1993 January 1995
Specific

Elevation Conduct Elevation

81.41 - s '&!&,..; " 81.41
79.41 s' <;,>'&&§•' ; ••, 79.41
74.41 '•• •. 'j-«W» x- ' 7441
69.41 * '..'ŷ SS '̂f '•• ; 69.41
64 41 >, '̂ '̂ t̂ L ît /? 64.41
63.41 .. ,s4M$iV.vC' 63.41
62.91 s'jCs,5$$j&>y ';/, 62.41
62.41 -••• v^4fejt4.™.-.v 61 41
61.91 -.'̂  ;$tfc^ 'v'y 60.41
61.41 ' ^»»^M6 '̂'̂  59*1
60-91 t ^ £$$&*>*> 5841
60.41 , J> £»$»?.. >X:: 57.41
64.41 " ̂ X $-^M^X^; 56.41
63.41 ,* ^ ît^^,^ ' 54 41
62.41 ^ ^^JW^i/j 41.41
61.41
60.41
59.41
58.41
57.41
56.41
55.41
54.91
54.41
45.41

October 1995 October 1995
Specific Specific
Conduct Elevation Conduct Elevation

965 7941

977 74.41
980 69.41
976 64.41
973 59.41
962 5441

37800 50.91
27354 50.41

' *, SfcMS „ ^ 40.41

1544 77.36
1130 76.38
1206 75.36
1239 74.36
1284 7336
1376 72.36
1432 71.36
250 70.36
9350 69.36
10450 68.36
11320 67.54
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Specific Conductivity Profile Data
GW-43-O

January 1995 October 1995
Specific Specific
Conduct. Elevation Conduct Elevation

*36?$; J% 79.97 ' ! 85*S"'' '° 77 97

; 1SffK£m'Sf. 77.67 l j!f $!$& ',• '}> 72 97
Httt$4'̂ '.̂  72.97 s " 1&KH'?/ ''' 67 97

- -SMS? ^ 70.47 ' jSW"^'' 62.97
11 ^W$)- 67.97 J S $£&$£••' 58.97

j>Ma& * 6547 S <:•*••$&$$'$ ' 5797
5»<S$ / 62.97 J I'S^WsV''1 56.97

, ,ttS» " 60.47 • -?«?SM::^;, 5597
J8W<^ 57.97 ' i S£?8S, 54 97
}3?&t 59.97 ' 9^$?^ ^ ' 52.97

< awv?'' 5947

3S»̂ S- ' , 58.97
', »W'" s 58.47

^v^ ĵjt̂ p-^-.'- 57.47
^ 5^9»'- ', 51.47

GW-44-S
October 1995

Specific
Conduct Elevation

50 77.7

50 75.7

67 70.7

107 67.7

162 66.7

184 657
202 65.05

January 1995
Specific
Conduct Elevatio

,J%fi%$f&', ••> " 88.97
3%jjij>jii!JSttffil',,, 83.97

cf̂ 42$' ' " 78.97
'̂ 99S* -^ 73.97

f ^̂ E9$^ ' ' ^ 68.97
^ % ''•drfM'' ' ,, '/ Q2 97

\ ''''''W&'&'Z 6297
^J^^BKT^^ 6247

'̂'js'̂ ^ '̂"'' 6197
^?, jjj"ft"''^ 61.47
» ' '̂ l̂ -tft'̂ ' ̂  60.97
,'|» f̂t%^v 60.47

^J^^P^^^ 59.97
^ Ît̂ ft̂ ^ ' 59.47

o'?s'?d<4 '̂' •* 58 97
•• -.'̂ icf-'* 58 47
' /'*&&*' ' 57.97

; j 'tfrjliffi ' 'fV 57.47
;' %' ̂ ^ '̂ :< 56.97
: x ̂ ^^tf* ' ^ ^ 56 47

' ^.$tfffi>'/ 5597
^ ĵH^s^ 55.47

' J '̂&Jljjf*̂  " 54.97

'̂ '̂ -̂' 5A"
""s IwiP'̂  " 5347

'ISW&S/' 52.97
''/ ••̂ SJiS' \ ' 52.47
' f jMt̂ i, , 51 97

/ * Sffl '̂*'; 51.47

^tfe* ' 26 47

GW-44-D
October

Specific
n Conduct

9410

9300
9240
9190

9180

9170

10050
11380
12900
14850
16630
18030
19480

, •<. •$$$$$ >f*y*
•. * 3 f̂e9-''s'%''

''f n&lt&Q???
;, •.̂ ^^> '̂/| J
^ ••''•' £fa& \̂?''

1 C'£ffK»9^
*•&'*£($*£?¥' '

' ŝ b-''! '
' $•%&$$,$;'/' *

•• J SBSw '̂j.'*
" W^ft %

s 'A

1995

Elevation

85.97
83.97
7897
73.97
68.97
63.97
58.97
57 97
56.97
55.97
54.97
53.97
52.97
51.97
50.97
4997
48.97
47.97
46.97
45.97
44.97
43.97
4297
28.97
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Specific Conductivity Profile Data
GW-49-D GW-50-D

January 1995 October 1995 April
Specific Specific Specific
Conduct Elevation Conduct Elevation Conduct

304 75.37 258 74.37
315 71.37 285 73.37
315 66.37 285 71.37
332 82.77 321 88.37

334 67.37
334 85.37
530 84.37
670 63.67
645 63.37
967 62.87

11550
11510
11480
11410
11270
11330
11680
1-2900
13470
11840
11870
12300
12920
13340
13500
13640
14060
14280
14420
14470
14490
15350
17200
18270
18640
18830
18830
18880
18890

18860

18860
18880
19150

1993

Elevation

77.11
75.11
70.11
65.11
60.11
55.11
52.61
50.11
49.11
52.11
51.11
50.61
50.11
49.61
49.11
48.61
48.11
47.61
47.11
46.61
46.11
45.61
45.11
44.61
44.11
43.61
43.11
42.11
41.11

40.11

39.11
38.11
37.61

January 1995
Specific
Conduct Elevation

7890
7930
7950
7920
7940
7900
7860
•7920
6210

8850
10030
11130
11900
12520
12990
13860
15500
15610
16020
16200
16240
16270
16700
17030
17140
17140
17130
17130
17130

17120

76.11
75.11
70.11
65.11
60.11
55.11
50.11
49.11
48.61
48.11
47.61
47.11
46.61
46.11
45.61
45.11
44.61
44.11
43.61
43.11
42.61
42.11
41.11
40.61
40.11
39.61
39.11
38.61
38.11

37.61

October 1995
Specific
Conduct Elevation

5810

SBOO
5820
5820
5830
5850
6140

6650
14180
14360
14450
14510
15350
15720
15920
16120
16330

75.11
70.11
65.11
60.11
55.11
50.11
47.11
46.11
45.61
45.11
44.11
43.11
42.11
41.11
40.11
38.11
37.61
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Specific Conductivity Profile Data
GW-68-O GW-61-BR

April
Specific
Conduct.

885
881
878
880
879
879
876
878
876
874
929
986

1079

1166

1262

1358

1397

1464

1555

1660

1790

1907

2180

2320
2470
4470
7590
9780
9890

10400

11550
12700
14450
15500
19950
19234
20416
19863
19992
20043
21956
23048
24011
24845

1993

Elevation

80.69
78.19
73.19
6819

6319

58.19
53.19
48.19
43.19
3819

35.69
35.19
34.19
33.19
32.69
32.19
31.69
31.19
30.69
30.19
29.69
29.19
28.69
28.19
27.69
27.19
26.69
26.19
25.69

25.19

24.69

24.19
23.69
2319

22.69
22.19
21.69
21.19
20.69
20.19
19.69
19.19
18.69
18.19

January
Specific
Conduct

812
812
812
826
826
826
828
830
830
836
840
849
849
855
871
893
911
939
976
998

1030

1066

1122

1166

1222

1281

1375

1463

1628

1887

2010

2190

2720
3550
4050
6450
8440
9370
9540
9600
9850
10880
12450
14300

1995

Elevation

80.19
78.19
73.19
68.19
63.19
58.19
53.19

•48.19
43.19
42.19
41.19
40.19
39.19
38.19
37.19
36.19
35.69
35.19
3469
34.19
33.69
33.19
32.69
32.19
31.69
31.19
30.69
30.19
29.69

29.19

28.99

28.69
26.59
28.29
28.19
27.69
27.19
26.69
26.19
25.69
25.19
2469
24.19
2369

October 1995 April 1993 January 1995
Specific Specific Specific
Conduct Elevation Conduct Elevation Conduct Elevation

788
786
782
783
780
810
872
951

1115

1247

1720

8200
9130

12050
13840
16590
18100
18630

, '' .. &tfa
'' •''•SjH&W-' ....
•'' \<S3S3* - -

- **®15'- ,

April
Conduct
25385
25475
25500

76.19
73.19
68.19
58.19
48.19
42.19
38.19

• 33.19
31.19
29.19
28.19
27.19
26.19
25.19
24.19
23.19
22.19
21.19
19.19
18.19
17.19
16.19

427
426
424

422
422
421
422
422
448
540
744

1045

1225

1298

1350

1360

1368

1373

1373

1373

1372

1370

1369

1370

1369

1373

1367

1500

80.67 422
78.67 437
73.67 440
68.67 435
63.67 462
58.67 712
53.67 805

• 48.67 856
47.67 868
46.67 890
45.67 897
44.67 806
43.67 919
42.67 831
41.67 943
40.67 961
38.67 875
33.67 973
28.67 979
23.67 995
1887 1013

13.67 1015

8.67 1069

3.67 1103

-1.33 1106

-6.33 1107

-9.33 1108

1108

GW-58-D (continued)
1993 January

Elevation Conduct
17.19 16870

§
»

r

•• ''}
'

%

' "
1 <

• 3#a*$. -
'Hflt̂ 'p '

* -'ftjffe^ ' „ *
2S&S& '

1995
Elevation

22.69
22.19
21.69
21.19
20.69
20.19
19.69
19.19
18.69
18.19
17.69
17.19

1108

1108

1110

1109

1111

1111

1110

1108

1107

1102

80.67
78.67
73.67
68.87
63.67
62.67
61.67
61.17
60.67
59.67
58.67
57.67
56.67
5567
54.67
53.67
52.67
51.67
5067
49.67
48.67
47.67
46.67
45.67
44.67
43.67
42.67
38.67
33.67

28.67

23.67

1867

13.67
8.67

3.67

-1.33
-6.33
-9.26

October 1995
Specific
Conduct Elevation

362
370
598
712
797
872
895
918
920
986
996
996

1001

996
994
996
994

75.67
73.67
68.67
66.67
63.67
61.67
59.67
53.67
43.87
3367
23.67
13.67
8.67

3.67

-1.33
-6.33
-11.33
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Specific Conductivity Profile Data

GW-€1-O GW-62-BRD
April 1993

Specific
Conduct Elevation

686
888
679
875
673
672
672
676
883
688
887
891
693
696
696
750

60.86
78.66
73.66
68.66
83.66
56.66
53.66
48.66
43.66
42.66
41.66
40.66
38.66
36.66
33.68
31.66

January 1995
Specific
Conduct

632
830
625
823
825
645
644
645
644
644
649
682
663

Elevation

80.68
76.66
73.66
68.66
63.66
58.86
53.66
48.66
43.66
36.66
33.66
32.16
31.66

October 1995 April 1993
Specific Specific
Conduct Elevation Conduct Elevation

608
606
598
800
598
598
598
606
614
624
819
820
620
622

76.68
73.66
68.66
83.68
58.86
53.66
48.66
43.86
41.66
39.66
37.66
35.68
33.86
31.96

2870
2920
3450
3510

3480
3470
3460
3450
3440
3440
3440
3430
3420
3410

3400
3390
3380
3380
3370
3360
3340
3340
3320
3320
3310

3310

3320
3310

3330

3400

3420
3490
3520
3540
3550
3580
3820
3660
3880

60.60
7B.ee
76.16
73.ee
68.66
83.68
56.86
53.66
48.66
43.66
38.66
33.66
28.66
23.66
18.66
13.66
8.68

3.66

-1.34
-6.34
-11.34
-16.34
-21.34
-26.34
-31.34
-36.34
•41.34
-46.34
-51.34

-56.34

-58.84
-59.34
-59.84
-80.34
•60.84
-81.34
-61.84
-62.34
-62.84

January 1995
Specific
Conduct Elevation

1391

1393

1361

1374

1376

1374

1372

1371

1372

1390

1394

1391

1395

1392

1394

1397

1435

1433

1434

1433

1433

1434

1438

1436

1440

1439

1435

1436

1437

1437

1438

80.88
78.66
73.66
66.66
63.66
58.66
53.68
48.68
43.66
38.66
33.66
28.66
23.66
16.66
13.66
8.66

3.66

-1.34
-8.34
-11.34
-16.34
-21.34
-26.34
-31.34
-38.34
•41.34
-48.34
-51.34
•5634

-61.34

-82.64

October 1995
Specific
Conduct Elevation

1355

1353

1356

1353

1355

1357

1355

1355

1389

1446

1457

1454

1497

1498

1502

1498

1499

1500

77.66
73.66
83.66
53.66
43.66
33.66
23.66
13.66
3.66

•1.34
-6.34
-16.34
-26.34
-38.34
-46.34
-58.34
-82.86
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Specific Conductivity Profile Data
GW-62-BR GW-62-0

April
Specific
Conduct.

4080
4090
4050
4080
4020
4020
4010

4000 •
4030
4380
4480
4570
4760
4850
4960
5060
5230
5450
5750
6200
6410

6950
7300
7720
8560
9300
10100
11300
12400

12560

12630
12670
12670
12710
12700
12710
12670
12670
12700
12830
13030
13080
13050
13070

1993

Elevation

80.67
78.67
73.67
68.67
6367
5867
53.87
48.67
43.67
42.67
41.67
4067
39.67
3867
3767
36.67
35.67
34.67
33.67
32.67
31.67
30.67
29.67
28.67
27.67
26.67
25.87
24.67
23.67

2267

21.67
20.67
1967

18.67
16.17
1367

11.17
8.67

6.17

5.67

4.67

3.67

2.67

1.67

January 1995
Specific
Conduct Elevation

t ,.??9S ' 80.67
''tf '•'}$fcfc^ - 78.67
j'*' ''JSS&p'''' 73.67
"" "'H&t&tvx; *> 68.67

' ••*%%j|$Wp %/' 63,67
' ',. ^J/ttf^Ji "• 58,67
'v ^SSw-*-'' 'f •. 53.67

i ,' ̂  •>38S^>V2| 48 87
-, " ^S?j"x? " 43,67
'' $Q#V* 38.67

' 22*T * 33.67
, , 'ssta'c.̂  ' 31.17

. ," &k '\- 28.67
^ $*& <£-, - 23.67
t" , aaa ;;, 21-17

> ' 'am- " " 18.87
'' $3B£ '"' 13.67

' t" *«fcgL / - 10.67
; $g$ •• 9.67

' > *Q4 s 8.67
S»» 6.17

; ^Wf» " 5.67
•- '&&$)($•'• ' 4.67
; ,.<,-J*S*; ^ ! 3.67

t
V;'t -1.33
5%'*X -6.33

^ -11 .33
^ %

v -16.33
-21.33

> ^ ' t^4$' ' -26.33

October 1995 |̂
Specific Specific
Conduct Elevation Conduct

6760
7290
7460
7420
7360
7990
8760
8920-
10000
10030
10040
11630
11710
11770
11780
11780
11760
11770
17740

77.67
75.67
73.67
63.67
53.67
43.67
38.67
33.87
28.87
2367
13.67
3.67

1.67

-1.33
-6.33
-11.33
-16.33
-21.33
-26.63

GW-62-BR (continued)
April

Conduct
13070
13060
13080

1993
Elevation

-3.83
-6.33
-8.83

376
366
366
364

362
362
360
360-

360
359
359
358
356
360
366
371
390
436
451
471
488

)ril1993

Elevation

80.84
78.84
73.84
68.84
63.84
58.84
5384
48.84
43.84
38.84
33.84
28.84
23.84
21.34
18.84
17.84
16.84
16.34
15.84
14.84
14.34

January 1995
Specific
Conduct Elevation

0
330
335
335
332
321
332
332
332
332
335
345
346
350
353
360
389
394
400
415
436
437
437

83.84
80.84
7884
7384
68.84
83.64
58.84
5384
48.84
4384
38.84
36.34
35.84
34.84
33.84
28.84
2684
25.84
23.84
18.84
16.34
15.84
14.34

October 1995
Specific
Conduct. Elevation

326
325
326
329
330
342
452
492
577
681

1140

1254

1371

1538

1830

77.84
73.84
6384
53.84
43.64
33.84
23.84
21.84
1984

18.84
17.84
16.84
15.84
14.84
14.45
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Specific Conductivity Profile Data
GW-64-D _L GW-65-BR GW-65-D

April
Specific
Conduct

496
488
489
498
519
587
687
682-

693
702
704
700
698
696
695
698
695
717
737
752
755
761
779
805
988
1420

2070
2290
2390

2460

2600

1993

Elevation

79.96
75.96
70.96
69.96
68.96
6796
67.46
68.96
65.96
6396
60.96
55.96
50.96
45.96
40.96
3596
30.96
27.96
26.96
25.96
24.96
23.96
2296
21.96
21.46
20.96
20.46
19.96
19.46

18.96

18.56

January 1995
Specific
Conduct Elevation

,' ">::,$S«...." 76.96
; "$"#* -",- 75.96
'' 'y*Bfe\'< •• 70.96
?. *&Se' JK&V'̂ V 65.96
1. * 'l^tfV'H • 60.96

' ',&£££ 59.96
' ,' * SB^*' ' 58.96

^*<KS>"^' % 57.96
. <^ $£$>$. \t 56.96
l/^/^S ĵ̂ Si.^--, 55.96
<$ SV.*-?<P3i£''V- ^ •• 54.96
' ^&'tS&'ft8CV4 < 53.96
\ ^^%8$4jtJ*^ 52.96
"f̂ 'IWî S^J Îs^ 51.96
.,̂ *̂ Kt(Ji?^v¥' 50.96

1 ^ 4v^y '̂̂ "^ 45.96
S '" 5 '$&"' "-^ 41.96
i ^V^^fe-^ s" ; 40.96
j. j»»* t'lffit' ,&4 ! 39.96
, •. ̂ 'i?^^^ * 38.96

; ;^v^^^/'r 37.96
i " v'5 SwNP;̂ '- ' 36.96

v'y&£fv'* 35 QQ

" •.^*S8»5' ^ - 3546
1 •. v -$W % .. ; 34.96
'• '?T1M^'rf"

>> 33.96

' -'-••<- *S8tf !"M , 32 96

f
V' 31.96
£ 30.96

?, i ! 28.96

/i ' fy&8$'' ' 28.46

' ^, 5^3 '̂''V x< 27.96
' \ *vl̂ ^f*'/; 26.96

'% f|'5^^$ '̂j 25.96
j. / î̂ f<&^^"^ 23.96

; '"iS^̂  l̂ 22.96
' fy$ft$< "^ 21.96
^ **)3^6''''f ^ 20.96

f
 %^ JBRSS-S-" ' 1s 8e

'% s%^??-^ , 18.96

October 1 995 October 1 995 January 1995
Specific Specific Specific
Conduct Elevation Conduct Elevation Conduct Elevation

665
865
665
672
714

812
807
804
805

1540

1680

1940

1963

1940

1901

2080
2350
2480
2550
2680
2920

87.96
65.96
6096
55.96
50.96
45.96
40.96
35.96
30.96
29.96
28.96
27.96
26.96
25.96
24.96
23.98
22.96
21.96
20.96
19.96
1896

2930
3110

3150

3140

3140

3110

3050
2980
2910

2860
2710

2640
2550
2500
2240
1716

1174

987

-16.5
-18
-20
-30
-40
-50
-60
-70
-80
-90

-100

-110

-120

•130

-135

-139

-140

•141

§
^ 77.19

I- - 74.19
;• ^ > 69 19
^ " 1 64.19
'-'', , 59.19
v •••* 54 19
i-/̂  ^> 49.19

^••^ iS$5̂  ' *5 44.19
ff.£*$qjfat^ vj"% 39.19

'̂l̂ f'fcW^ **' ' 34.19

"f'̂ / 7%$fy' % 29.19
k^.'̂ ^^/1^*''" 24.19
|̂J$& $88>rsL < ^ 1819

«^^P^^ '̂̂  1418>.; Jlll̂ t:̂ ' |-:
;'S: 9.19

^^K f̂eR1*?'̂ ' 419
''Jj$$p$ '<?£?'' -0.81
: 1'̂ ^^v* $?* -181
f "%j&&$yijl>'s •• -2.81
*'*'V^g8('̂ ?<% -381
•|*%r sî fj£i?< 'v -4.81
^^^^T?? '* - -5.81
"^^C^SSf^ '* -6 81
k^S^ îyP' ^> -7.81

^^^M^-^ * %
% -8.81

*i' J'̂ Sw ,̂* ' ' -9.81
%v'f^^$Sw%A J -10.81

Xĵ KK^1 ' s! .11.81

'*•$&&&"/ ^< i -12.81

il̂ ft,, " -1381

%';'̂ «6k ^'5 -14.81

- 'i^ffifc* j' -1581
<^4&- •. 'I -16.81

^'^^ ' -17.81

J 'AV«S' ' , -1831

October 1995
Specific
Conduct Elevation

319
320
321
322
320
336
339
340
350
383
421
431
450
457
458
460
446

68.19
64.19
54.19
44.19
34.19
24.19
14.19
4.19

2.19

-5.81
-7.81
-9.81
-11.81
-13.81
-15.81
-17.81
-18.21
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Specific Conductivity Profile Data
GW-68-BR GW-68-O

January 1995
Specific
Conduct. Elevation

654
655
650
650
651
651
652

. 652
653
651
653
661
663
683

693
713
746
870
977

1040

1049

1118

1184

1197

1201

1199

1198

1209

1226

1297

8039
75.39
70.39
65.39
60.39
55.39
50.39
45.39
40.39
35.39
30.39
29.89
2939
2889
28.39
27.89
27.39
2689
26.39
25.89
25.39
2439
23.39
2239
21.39
20.39
15.39
12.39
11.39

10.39

October 1995 April
Specific Specific
Conduct Elevation Conduct.

692
692
690
692
693
691
697

• 763
849
921
1082

1112

1137

1146

1134

1151

1194

1269

1284

77.39
75.39
70.39
60.39
50.39
40.39
30.39
28.39
26.39
25.39
24.39
23.39
20.39
1839

16.39
14.39
13.39
11.39
10.59

133
170
174
172
169
166
164

. 163
162
166
174
204

221
240

261
273
287
298
330
340
353
365
377
379
408
425
429
432
438

450

452

459

472
474
477

481
500
926
1190

1242

5350
19029
19349

1993

Elevation

84.93
79.93
74.93
69.93
64.93
59.93
54.93
49.93
44.93
43.93
4293
41.93
40.93
39.93
38.93
37.93
36.93
35.93
34.93
33.93
32.93
31.93
30.93
29.93
28.93
27.93
26.93
25.93
24.93

23.93

22.93
21.93
20.93
19.93
18.93
17.93
17.43
16.93
16.43
15.93
15.43
14.93
14.43

January 1995
Specific
Conduct Elevation

0
418
418
416
418
418
425

• 438
451
455
458
468
469
471
470

468
468
467
466
465
464
480
504
530
561
594
631
643
656

702

1650

11200
27782
27782

89.93
81.93
79.93
74.93
69.93
6493
6393
62.93
61.93
6093
59.93
58.93
57.93
56.93
54.93
49.93
44.93
39.93
34.93
29.93
24.93
2293
21.93
20.93
20.43
19.93
19.43
18.93
17.93

17.43

17.13
17.03
16.93
14.83

October 1995 January 1 995
Specific Specific
Conduct Elevation Conduct Elevation

844
1175

1389

1421

1435

1447

1445

1443

1462

1475

1487

1505

1508

1504

1581

1630

1687

1150

1780

2150

2190

3300
3260
3260
3240
18000

%" JSj9St$^ *
jfigĵ iJx-

79.93
78.93
7793
76.93
74.93
69.93
64.93
59.93
54.93
4993
4493
39.93
34.93
29.93
26.93
25.93
24.93
23.93
22.93
22.43
21.93
2093
19.93
18.93
17.93
16.93
16.43
13.93

519 81.16
515 80.16
514 75.16
506 73.16
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Specific Conductivity Profile Data
GW49-D

April 1993
Specific
Conduct Elevation

3450
3480
3450
3460
3460
.3460
3460
3930
4870
5710

5910

6260
6580
7500
7710

6030
17100
17700
17800
17890
17950
17980
17990
18030
18100

81.05
78.05

. 73.05
68.05
63.05
58.05
55.05
54.55
54.05
53.55
53.05
52.55
52.05
51.55
51.05
50.55
50.05
49.55
49.05
46.55
48.05
47.65
47.05
46.05
45.65

January 1995
Specific
Conduct Elevation

837
1637

1639

1633

1634

1627

1630

1665

1782

1853

1942

2050
2550
3160

3800
4370
4700
5000
5410

6280
7530
8180

8790
11400
14600
14800
14950
15000
14990

15000

15040
15120
15430

81.05
60.55
60.05
78.05
73.05
68.05
63.05
58.05
57.55
57.05
56.55
56.05
55.55
55.05
54.55
54.05
53.55
53.05
52.55
52.05
51.55
51.05
50.55
50.05
49.55
49.05
48.55
48.05
47.55

47.05

46.55
46.05
45.55

October1995
Specific
Conduct Elevation

1664

1722

1766

1800

1810

1800

1925

4700
5750
6030
6830
7960
8770
12510
12950
13530
13620
14320
14600

78.05
77.05
73.05
68.05
63.05
58.05
56.05
55.55
55.05
54.05
53.05
52.05
51.05
50.05
49.05
46.05
47.05
46.05
45.55
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APPENDIX L

TERRAIN CONDUCTIVITY REPORT
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ENVIROSCAN, INC.

March 30, 1995

Mr. Richard Sacks
Project Manager
BCM Engineers, Inc.
1 Plymouth Meeting
Plymouth Meeting, PA 19462

RE: Geophysical Survey
Olin Corporation Facility
Wilmington, MA
Enviroscan Project No. 129426

Dear Mr. Sacks:

Pursuant to our proposal dated January 27, 1995, Enviroscan, Inc. completed a surface
geophysical groundwater conductivity survey at the above-referenced site between February 1 and
February 10, 1995. The following text, figures, and appendices detail the methods and results of
the survey.

Purpose

The purpose of the survey was to delineate an inferred groundwater plume containing
ammonium and chromium sulfate, reportedly originating from several closed unlined lagoons on
the Olin facility. Since the presence of dissolved ionic compounds (in this case containing SO4
among others) dramatically affects the conductivity of water, a terrain conductivity survey was
performed to evaluate the conductivity of groundwater beneath the site and within a buried bedrock
valley extending northwestward from the facility (see Figure 1, after BCM, 1995).

Background

~ The site encompasses a former Olin manufacturing facility including production buildings,
storage facilities, offices, and waste treatment and disposal facilities. In addition to the Olin facility,
adjacent properties and wetlands overlying a buried bedrock valley in the downgradient direction
of the facility were also included in the survey area.
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E N V I R O S C A N , INC.

Mr. Sacks
March 30, 1995

-] Page 2

J

"i Based on a seismic reflection survey (by others) performed in the western portion of the
j wetland, bedrock depths range from 30 to 80 feet below ground surface (bgs) in the buried valley

and are significantly more shallow adjacent to the valley.

Method

EM terrain conductivity profiling instruments employ an electromagnetic transmitter coil
to induce an electrical current in the earth. This current creates a secondary electromagnetic field
which is measured by a receiver coil at a fixed separation from the transmitter, and has a strength
proportional to the bulk electrical conductivity or terrain conductivity of the subsurface materials
within an effective survey depth dictated by the intercoil spacing. In order to survey multiple depth
intervals within the inferred bedrock valley, a Geonics EM-34-3-DL (EM-34) instrument was used
at two intercoil spacings and in two coil orientations. The various coil configurations and effective
depths (seeMcNeUl, 1980a) surveyed were:

10 meter separation, horizontal dipole(lOH) - approximately 0 to 30 feet
3
3

J

j

10 meter separation, vertical dipole(lOV) - approximately 5 to 50 feet

20 meter separation, horizontal dipole(20H) - approximately 0 to 65 feet

20 meter separation, vertical dipole(20V) - approximately 10 to 95 feet

The proposed survey was also to include 40 meter separation horizontal and vertical dipole
measurements; however, field conditions precluded the collection of these measurements (and the
configurations employed provided sufficient survey depth based on the seismic reflection survey
results).

"j The terrain conductivity measured by an EM instrument is primarily sensitive to the
-i following parameters: the relative proportions of porous (soil) versus less porous (rock) material

within the effective survey depth, the moisture content of the material, and the ionic content of the
pore moisture. Therefore, EM surveys can identify areas of increased terrain conductivity associ-
ated with ion-enriched (and electrically conductive) groundwater plumes.
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Field Survey

For this survey, terrain conductivity data were collected along a series of 11 profiles (see
Figure 1). Originally 12 profiles were planned; however, access to the location of Line 11 could
not be obtained during this phase of the field program. In addition, the value of any data collected
from Line 11 would be questionable due to the proximity of the survey line to an overhead high
voltage electrical transmission line that would represent a significant source of EM interference.

Where practical, the profiles were located perpendicular to the inferred axis of the buried
valley and coincident with existing monitoring wells and seismic reflection lines. Profiles were
cleared of dense vegetation prior to data collection by BCM Engineers, Inc. (BCM) or others. In
most cases the length of each profile was limited by the end of the cleared vegetation. -

Along each profile an Enviroscan geophysicist and a geologist provided by BCM used a
Geonics EM-34 terrain conductivity meter and an Omnidata Series 500 data logger to collect and
record conductivity readings. Readings were collected for IOH, 10V, 20H and 20V coil orientations
at pre-marked (by BCM or others) 50 foot intervals along each profile line.

Prior to data collection each day, the EM-34 was set-up according to the manufacturer's
instructions and tuned for DC offsets and coil compensation. After the set-up procedure and tuning
were performed, terrain conductivity readings were obtained at a fixed calibration station to assure
that the instrument was performing properly and consistently. Note that a coil misalignment was
detected shortly after collection of the February 1 base station reading, and all profile readings

I collected with the misaligned coil were re-collected following correction. As demonstrated in the
! table below, subsequent base station readings (in miliimhos per meter or mmho/m) displayed no

significant drift.

1 Date 10 Meter 10 Meter 20 Meter 20 Meter
Vertical Horizontal Vertical Horizontal

I Dipole Dipole Dipole Dipole

Feb. 1, 1995 25 17 19 21
I Feb. 2, 1995 32 25 27 25

Feb. 3, 1995 31 23 27 30
Feb. 9, 1995 29 22 30 28

Feb. 10,1995 30 21 26 28

]

J
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At the completion of each profile the data in the data logger were downloaded to a field
computer. At this time any necessary positioning corrections (due to inaccessible stations, etc.)
were performed.

Data Reduction and Analysis

The terrain conductivity data were prepared for interpretation using the DAT34 software
package supplied by Geonics for use with the EM-34. Field data were converted to a format suitable
for generating profiles and contour plots. Because surveyed coordinates for the geophysical survey
stations along each line were not available, coordinates for each station were digitized from an
AutoCAD drawing supplied by BCM.

Profile plots of the EM-34 field data (Appendix A) were generated using Microsoft Excel
for Windows^ Contour plots (Figure 2 and Appendix B) of the data were generated using the
statistical kri^ig algorithm in Surfer for Windows by Golden Software. The raw field data are
tabulated in Appendix C.

Data Interpretation

The terrain conductivity profiles and contour plots were examined for the presence of
anomalies (areas of higher terrain conductivity) which could indicate the presence of conductive
groundwater. These data were also compared with groundwater quality data from wells located
along the profile lines as well as geologic and seismic reflection data provided by BCM, and with
typical terrain conductivities for saturated sandy glacial outwash similar to that which reportedly
underlies the site. Note that since the extent of the inferred plume was not known a-priori, and the
site is bounded by developed areas representing significant sources of EM noise, a reliable
site-specific "background" or non-plume terrain conductivity value could not be collected. There-
fore, typical terrain conductivity values for clean-water-saturated-sand (i.e. less than 8 to 10
mmho/m — see McNeill, 1980b) were considered to represent a reasonable background.
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As expected, with the exception of Line 9 (see explanation below), the highest observed
conductivities (i.e. approximately 20 to 35 mmhos/m) were observed on the Olin property in the
vicinity of the closed lagoons which presumably represent the source of the inferred groundwater
plume (see Appendix A, Line 1, range 0' through 200' for all coil orientations, and Line 12, range
800' through 950' for the 10H, 10V, and 20V coil orientations). Note the negative values at range
850' on Line 12 and 600' on Line 1 for the 20V coil orientation. Negative values actually indicate
exceptionally high conductivities beyond the dynamic range of the EM-34. Therefore, the negative
conductivities on Lines 1 and 12 probably represent "hot" or extremely high conductivity zones
within the inferred groundwater plume.

Line 2 does not exhibit any significant anomalies except for a lOmmho/m anomaly at range
200 on the 20H coil orientation. This anomaly may be the result of cultural interference since this
profile traversed an area of random dumping, or it could indicate a fracture or bedrock channel
containing high conductivity material (i.e. clay or ion-rich water). Analytical results from a
monitoring well to the east of this profile ( GW-58D) indicated sulfate contamination, and therefore
support the latter interpretation.

Line 3 also extended through the area of random dumping described above. Therefore, the
anomalies observed from range 0' through 400' on the 10H coil orientation are probably also the
result of cultural interference. The remaining coil orientations (10V, 20H, and 20V) exhibit a
well-defined anomaly between range 200' and 700'. The conductivities observed at the two deeper
survey depths (16 to -6 mmhos/m for the 20H and 20V coil orientations) suggest channelized
occurrence of highly conductive material. Conductivities of this magnitude (noting that negative
values indicate high conductivity) generally do not result from naturally occurring soils or bedrock
(see McNeill, 1980b) and are therefore probably the result of ionic compounds in the groundwater.

Negative terrain conductivity values observed at range 0' on Line 4 (10H and 10V) are the
result of cultural interference from a monitoring well cluster at this location. A significant broad
anomaly (range 100' to 800', centered on range 500') occurs on this profile at all coil orientations
(10V shows the most distinct example of this feature). The lower magnitude of this anomaly at
depth (approximately 11 mmhos/m in the 20V coil orientation) and the stronger, more defined
anomaly at the 10V coil orientation (approximately 19 mmhos/m) may indicate that the channel is
less defined at this location, or that dissipation and dilution of the inferred plume occurs between
Lines 3 and 4, causing the inferred plume to be evident in both the shallow and deep surveys.
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A well-defined anomaly representing the inferred plume or other highly conductive material
along the axis of the buried valley is absent in the 10H and 10V coil orientation data from Line 5.
Although the conductivities observed for these coil orientations (6 to 10 mmhos/m) could result
from a weak or diffuse ionic groundwater plume, the values observed at these coil orientations are
also consistent with conductivities expected for saturated uncontaminated clay (see McNeill,
1980b).

The deeper survey depths (20H and 20V) for Line 5 exhibit a 12 to 13 mmho/m anomaly at
range 350'. Since the geology of the deeper portions of the buried valley are presumed to be glacial

"J outwash (sands and gravels with little clay), and these materials are not likely to produce terrain
J conductivities of this magnitude, the presence of this anomaly suggests that the inferred groundwater

plume may be present at depth beneath Line 5. In addition, if the inferred plume is following the
J buried valley, the deepest part of the valley occurs at approximately range 350' on this profile —

-* coincident with the terrain conductivity anomaly.

I The interpretation of Line 6 is similar to Line 5; the shallow survey depths (10H and 10V
coil orientations) are suggestive of saturated clay, possibly containing low concentrations of sulfates
or other ions. The 20H coil orientation exhibits a broad anomaly from range 500' to 950' suggesting

I higher concentrations of sulfate or other conductive material at depths less than approximately 65
feet bgs. The deeper expression of the same anomaly is observed between range 700' and 950'

™ from the 20V coil orientation. This anomaly is better defined and has a slightly higher magnitude
I than the anomaly seen at the 20H coil orientation, suggesting that if the inferred plume is present,

it is restricted to the center of the buried valley at a depth between approximately 65 and 100 feet

| bgs-

With the exception of the 20H coil orientation, which exhibits a broad anomaly from range
750' to 1150', the terrain conductivities observed on Line 7 are consistent with the range expected
for natural materials occurring in this depositional environment. The anomaly observed from the
20H coil orientation may suggest that a portion of the plume is still present at this location at less
than 65 feet bgs.

J

j
Line 8 probably exhibits natural terrain conductivities in all coil orientations. The high

conductivity values observed between range 500' and 600' are most likely the result of cultural
interference from the monitoring well at the end of this profile, and possibly from inferred man-made
or reinforced levees along the nearby former canal.
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Line 9 exhibits huge anomalies (in excess of 100 mmhos/m) that can only be attributed to
highly conductive material (i.e. metal) in the subsurface. These anomalies are probably associated
with unmapped utilities, metal-debris-rich fill, or buried metallic structures associated with the
nearby canal (see Figure 1). The data from this profile display evidence of metallic interference;
therefore, they were not considered in the EM survey interpretation.

Likewise, the data for Line 10 were collected adjacent to power lines, underground water
lines, nearby buildings, and automobiles. These data were used to generate the contour maps but
the contours should be given little weight in interpreting the maps.

Due to its proximity to Line 1, Line 12 was described in the beginning of this section. As
explained previously, data were not collected from Line II.

In an attempt to perform calibration between the terrain conductivities and measured
groundwater conductivities (see Figure 3, GW-61D, GW-61BR, GW-62D, and GW-62BR), the
terrain conductivities were compared to specific conductance data from selected wells. The results
of this comparison are presented in Figure 3. In general, there is not a good correlation between
the groundwater specific conductance and the terrain conductivity from nearby profiles. However,
the specific conductance data were collected at discrete depth intervals, while the EM-34 data
represent averages over an effective survey depth. In addition, the specific conductance for
groundwater from different wells in the same well cluster do not show a strong correlation. The
lack of correlation between the EM-34 terrain conductivities and monitoring well specific conduc-
tances (and between specific conductance for individual wells within clusters) should not be
interpreted as indicating that either data set is flawed. Instead, the difference is probably due to the
difference in resolution between the data sets — the EM-34 data sample the bulk conductivity of
the subsurface within a generally large depth interval, while the monitoring well data may sample
individual bedrock fractures (many of which with differing water qualities may lie within an EM-34
effective measurement range).
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Summary

The following summary is based on the data and interpretations described above:

• The highest terrain conductivities not attributed to cultural interference occur
adjacent to the former lagoons on the Olin facility property.

• The level of these conductivities (i.e. 20 to 35 mmho/m) is well above typical
conductivities for saturated granular native material, and therefore indicate
dissolved ionic compounds (e.g. sulfates or other charged ions) associated with
the inferred plume near its source.

• Distinctly elevated terrain conductivities associated with a possible plume appear
to be present at coil orientations 20H and 20V in the data for Lines 3 and 4 —
hydraulically downgradient from the inferred plume source.r

• The deeper EM data from Lines 5 and 6 also display slightly elevated terrain
conductivities in areas that could represent a thin or diffuse extension of the
inferred plume, or zones of outwash at depth with elevated clay content.

• The inferred plume is confined to the center of the valley in the vicinity of Line
3, but (if present) diffuses horizontally and vertically in hydraulically downgradi-
ent directions from this profile.

• Evidence of the inferred plume is not apparent beyond (downgradient from) Line
7.

• The highlighted areas on Figure 2 and on the individual contour maps in
Appendix B depict the most likely overall configuration of the inferred plume.

Limitations

The geophysical survey described above was completed using standard and/or routinely
accepted practices of the geophysical industry and equipment representing the best available
technology. Enviroscan does not accept responsibility for survey limitations due to inherent
technological limitations or unforeseen site-specific conditions. However, we make every effort to
identify and notify the client of such limitations or conditions.
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As always, we have enjoyed and appreciated this opportunity to work with you. If you have
any questions, please do not hesitate to contact me.

Sincerely,
Enviroscan, Inc.

]

3 enc: Figure 1 through 3
Appendices A, B, and C
References

Jeffrey D. Loeffler, P.<
Senior Project Manager
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APPENDIX B
Terrain Conductivity Contour Map

10 meter separation, horizontal dipole
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APPENDIX B
Terrain Conductivity Contour Map
20 meter separation,vertical dipole

See Figure 1 for geographic feature labels
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Appendix C
Terrain Conductivity Survey Data

Olin Facility
Wilimington MA

3
J

Range (in feet)
0
50
100

200
250
300
350
400
450
500
550
600
650
700

^o
10H (in mmhos/m)

16.186
20.947
21.075
26.664
29.984
16.717
11.805
6.381
1.937
1.707
2.914
14.021
29.282
34.592
23.285

L!?f 1
10V (in mmhos/m)

8.256
20.915
26.925
34.637
33.096
22.146
5.499
6.089
3.529
2.459
2.711
7.428
2.609
11.004
11.201

6^
20H (in mmhos/m)

16.305
28.161
27.955
31.189
36.118
19.226
8.54
4.121
1.381
1.322
3.266
7.009
16.543
20.663
16.282

?6~~
20V (in mmhos/m)

11.439
23.24

26.765
26.28
17.321
7.44

2.826
0.896
2.808
4.267
2.217
-0.624
-7.076
-5.616
3.77

LINE 2
0
50
100
150
200
250
300
350
400
450
500
550

3.479
2.194
2.444
2.531
4.284
4.11
4.618
7.109
7.589
4.875
2.398
2.302

7.287
3.469
3.764
2.559
4.785
6.202
7.63
4.85
4.705
6.32

2.627
-0.581

3.543
3.506
3.3

3.793
9.649
3.524
6.45
7.905
8.802
6.654
3.781
4.307

4.768
4.037
4.495
3.945
2.792
6.578
4.888
6.733
3.851
0.933
7.008
3.414

LINE 3
0
50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1050
1100

2.288
2.864
4.857
5.076
5.154
5.757
7.136
6.399
6.317
4.586
5.172
8.871
7.589
4.261
4.541
4.815
7.371
9.063
9.622
9.489
11.283
13.334
15.825

3.886
2.093
2.224
7.229
7.04
6.733
5.035
10.446
4.65
6.953
6.079
1.396
6.179
7.525
4.852
5.758
3.881
7.255
8.184
8.39
8.834
11.7

10.807

3.268
6.596
3.996
4.664
7.131
7.63
6.216
8.436
11.897
8.226
5.163
-4.284
5.969
5.593
3.469
6.042
7.104
8.757
9.031
9.526
10.935
11.096
14.167

5.204
3.648
6.216
5.607
7.621
7.507
14.955
9.571
-6.825
8.679
9.182
10.006
4.032
8.656
7.186
5.003
2.105
5.131
5.053
6.747
10.482
5.758
15.069



Appendix C
Terrain Conductivity Survey Data

Olin Facility
Wilimington MA

]
]
]
]
]
j

Range (in feet)
0
50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950

2><?
10H (in mmhos/m)

7.922
2.558
3.381
5.603
5.616
6.884
10.089
11.114
15.294
15.811
17.752
16.328

14.3
12.332
10.313
7.681
5.317
6.211
7.676
9.549

10V (in mmhos/m)
-21.286
3.869
4.527
3.396
7.447
5.738
8.697
10.647
9.759
14.012
18.818
18.177
11.329
11.714
8.473
4.87
5.816
6.594
7.479
4.989

t^20H (in mmhos/m)
4.051

4
7.383
6.006
5.677
7.861
10.116
11.865
14.657
17.207
18.067
17.276
14.657
12.103
9.402
6.774
5.754
6.088
6.819
10.322

?^~
20V (in mmhos/m)

3.808
5.786
4.315
8.294
11.311
6.967
7.649
7.946
8.798
12.469
7.882
9.091
9.32

6.285
5.854
3.492
4.286
3.927
4.783
3.552-

LINES
0

50
100 |
150 I
200
250
300

350
400
450
500
550
600
650
700
750
800
850
900

6.701
7.795
7.812
8.189
9.855
10.679
10.62

11.247
11.444
10.524
9.636
10.025
9.315
10.437
10.881
11.361
11.499
8.161

6.068
6.083
8.126
7.186
5.895
8.729
9.965

5.2
7.644
9.168
7.228
6.01
5.95
6.253
9.489
8.097
7.548
5.163

6.372
8.642
8.637
9.155
9.819
11.325
11.37

12.3
10.473
12.391
9.91
8.45
8.931
8.308
9.498
7.708
8.505
9.123
7.493

6.25
7.772
8.203
10.455
10.057
11.1

12.075

13.609
8.761
9.491
9.96

6.518
5.941
2.742
5.822
1.817
7.136
1.008
3.57



Appendix C
Terrain Conductivity Survey Data

Olin Facility
Wilimington MA

]
3
]

Range (in feet)
0

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950

^1 0H (in mmhos/m)
4.657
6.674
7.644
7.864
10.441
10.688
11.151
10.986
10.295
10.4

10.414
11.009
11.123
11.787
11.801
11.741
11.65
10.771
10.647
10.354

LINE 6
1 0V (in mmhos/m)

4.42
3.572
6.965
3.79

7.749
9.335
9.371
8.267
10.112
8.834
8.793
9.027
9.37

10.748
10.546
11.041
10.89

11.279
11.114
10.565

r<s~
20H (in mmhos/m)

4.672
5.625
6.938
7.525
9.465
10.244
10.235
10.23
10.153
10.514
10.716
11.75

12.547
13.366
13.792
14.167
14.36
14.195
14.117
13.604

9S^/• — *
20V (in mmhos/m)

2.676
1.463
2.916
6.642
6.573
5.854
6.034
7.626
8.052
8.093
9.146
9.402
9.704
11.004
11.022
13.572
14.062
14.46
15.486
11.975

LINE?
0

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850

900
950
1000
1050
1100
1150
1200

4.007
5.943
7.435
8.174
8.636
9.272
10.336
11.215
10.748
9.841
10.047
10.121
10.963
11.352
11.924
13.032
13.723
12.634

12.816
12.45
11.214
7.095
5.301
3.099

4.118
4.351
4.753
6.056
7.806
6.957
7.974
7.733
8.28
7.82
7.916
7.96

6.947
7.466
8.354
8.665
8.261
9.184

8.88
9.201
8.193
8.058
6.64
5.567

4.161
5.61

6.666
7.218
7.688
8.48
9.008
9.182
9.53
9.407
9.172
8.956
8.999
9.437
9.549
11.004
11.206
10.83

11.079
10.941
11.262
10.299
8.241
5.639
5.189

1.763
1.721
2.932
3.692
6.993
6.642
6.048
5.181
4.966
4.536
4.777
4.963
4.486
4.684
3.86
4.663
4.611
7.313

11.031
4.485
6.591
5.172
6.042
6.99
7.37



Appendix C
Terrain Conductivity Survey Data

Olin Facility
Wilimington MA

\
\

Range (in feet)
600
550
500
450
400
350
300
250
200
150
100
50
0

10H (in mmhos/m)
9.905
13.174
12.585
5.467
7.818
6.869
6.614
5.856
5.113
4.814
4.516
3.857
2.665

10V(inrnmhos/m)
16.273
12.057
9.91
7.762
6.831
7.083
6.564
5.97

7.193
6.031
6.268
4.761
5.207

20H (in mmhos/m)
6.24

1 1 .439
11.224
9.677
8.377
7.273
7.098
6.961
6.697
6.182
5.911
5.29

4.092

20V (in mmhos/m)
-3.515
7.836
6.66
5.639
7.521
7.829
6.703
6.799
8.158
7.005
6.867
6.433
7.13

LINE 10
0

50
100
150
200
250
300
350
400
450 1
500 [
550
600
650

18.782
10.395
8.07

9.924
7.69
3.982
2.16
1.881
1.739
0.585
1.13

1.661
-23.245
0.885

3.108
0.915
7.58

-1.368
0.929
-4.948
-5.058
-8.665

-10.043
-11.325
-9.429
-11.196

1.831
4.105

46.677
37.781
16.323
19.972
19.427
17.225
17.207
15.779
13.449
12.753
11.952
13.833
9.323
-5.081

31.067
21.194
22.453
9.965
11.1

14.987
14.232
13.824
1 1 .654
13.819
14.282
15.353
12.36

10.849

LINE 12
0

50
100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950

3.112
3.488
3.488
2.874
2.957
2.737
2.618
2.906
3.025
1.931
1.442
2.023
2.096
2.632
2.883
3.327
2.705
2.842
4.971
13.989

7.745
8.024
6.788
6.738
7.768
7.914
9.75
6.426
3.593
4.046
8.56

7.658
7.91
8.55

8.981
8.171
9.04

10.959
13.114
26.156

3.414
3.337
3.062
3.264
2.426
1.501
2.151
1.844
1.053
1.075
0.192
0.337
0.546
0.988
2.009
1.785
1.629
1.652
3.785
12.615

7.516
9.713
8.065
8.729
10.02
8.862
11.009
6.513
5.241
5.946
-0.518
8.647
10.935
9.928
9.851
6.074
-1.245
-6.495
-1.803
6.939
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RPMDL M
Site: CPT-B
Location: DUN MA.

Qt tsf Rf % U ft.
l.OK 0.0 5.0 0 50

-5.0

-10.0

-15.0

-20.0

-25.0

-30.0

-35.0

-40.0

-45.0

-50.0
Max. Depth: 28.21 (ft)

Depth Inc.: 0.164 (ft)

Cone: 20 TON A ADO'*
Date: 06:08:95 1 0:49

Res. ohm-m SBT
O.OK l.OK 0 K

Sand
Silly Sand/Sand

Sandy Silt

Silt

Silly Sand/SantJ

Sandy Sill
Silly Sand/Sand

Sandy Silt

Clay
Silt.

Sand

Silly Sand /Sand
Sand
Gravelly Sand

Gravelly Sand
Sand

Crawlly Sand

Sand

Soil Behavior Type (Robertson and Campanella 1988)



(D

a.
x"



APPENDIX M

CONE PENETROMETER TESTING PROFILES



BCM ENGINEERS Site: CPT-1
Locaton: DUN MA.

Cone: 20 TDM A AD024
Date 06:07:95 10:29

Qt tsf
O.OK

-0.0

-5.0

-10.0

-15.0

E -20.0

g -25.0

-30.0

-35.0

-40.0

-45.0

-50.0

Rf % U ft.
1. OK 0.0 5.0 0 50

•xL7' ' ' ! ' i ' '

Max Depth: 31.00 (ft)

Depth Inc.: 0.164 (ft)

Res. ohm-m SBT
0 400 0 12

SHE Soil Behavior Type (Robertson and Campanella 1988)



BCM ENGINEERS Site CPT-2
Locatbn: OLN MA.

Cone: 20 TOM A ADCffi
Date: 06:0735 16:41

Rf % U ft.
l .OK 0.0 5.0 0 50

Res. ohm-m SBT
O.OK • l.OK 0 12

-45.0

-50.0

M i i r n r Sand

Silly Sand/Sand
Sandy Sill
SUly Sand/Sand

Sandy Silt

SUty Sand/Sand
Sandy Silt
Silly Sand/Sand

Sand

Silly Sand 'Sand

Sand

Silty Sand/Sand

Sand

SUty Sand/Sand
Sand
Gravelly Sand
Sand

Max Depth: 24.77 (ft)

Depth Inc.: 0.164 (ft)

SHE Soil Behavior Type (Robertson and Campanella 1988)
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HAGER-R CHTER '
"ZOSCIENCE, NC.

INDUSTRIAL WAY, UNIT 0-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-331 3

Conducti vi ty

Well: GW-22D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR:. Soil Exploration, Inc.

COMMENTS:

DATE: February 27, 1 997

H-R FILE: 97J20

ELEVATION: 85.6 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TO: unknown

H-R TD: N/A

STATIC WATER LEVEL: 3.65 ft below GL

DEPTH OF BEDROCK: 36 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA (

, Conductivity v
\ 0 mrrtio/m 50 '

\ ; I \̂ s^~~~: : :

; : : ̂ -"^ •'• '- '
- ! : ? : : : ; ;

• • • : ' ' : • • • : • -^ ; : • • ' ;

: : i ; ^ —- i I

. ; ^ : M ' : ^~~^

2W-2

i

—
~ CD

rx ">

-o -
.

OJ
~ o -

2D February 27, 1 997

</ Conductivity
IX 0 rrrrho/m 400 '

. .̂ '• '• • : • •. '•
•H \ : ; ; ;

1 1 '. : : : ':
'"!:"": : : • • - . . - • • • . . - . ; • -•

:ir:.::j rrr;r::\ ^ - • ^ • •

:. ' .:....:... '• ! : -. . . . j

....:..J...,...:..J...,...L.i:J
•. • : ; •: ; ; 3

' • . : : : : ' —

. : : ; ; ' : . ' •
• • i

\ : ; : : : : : : : . : : •
...;.../.. .: i ;. .:.:....

i \ i ; : :' :
: '^-v. MM
•: ; ^Q^ •- ••
• • • '. '• ^~~^<-i

................... ...... . .......TTTSx.. ;... ...... .~

* ' . : : i

•36-5, — ; — pt.:'-.- ;•-;••

: ; : -" • -*— .

•.:....;...:..: : : W
i Jot

: : : : • : • : : . . : . ' . J 3 5

, Conductivity S) , Conductivity v
v 0 rrrrho/m 50 A ^ 0 mnrho/m 400 '

Olin, Wilmington, MA GW-22D February 27, 1 997

Monitoring well screened interval 2

S = shallow

M= intermediate

D=deep
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— — — BR Location of bedrock s
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n 1992



HAGER-RICHJER
^EOSCIENCE, NC.

8 INDUSTRIAL WAY. UNI T D-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-27D

PROJECT: Olin, Wilm'ngton

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilm'ngton

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Miller Engineering & Testing, Inc.

COMMENTS:

DATE: February 27, 1 997

H-R FILE: 97J20

ELEVATION: 88.4 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 30.9 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 7.1 ft below GL

DEPTH OF BEDROCK: 3O.8 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wiim'ngton, MA GW-27D February 27, 1 997
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Monitoring well screened interval 2

S = shallow
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HAGER-RICHTER
GEOSCIENCE, NC.

8 INDUSTRIAL WAY, UNIT D-1 O

SALEM, NH 03079

PHONE: 603 893-99-M-

FAX: 603 393-331 3

Conductivity

Well: GW-30DR

> .OJECT: Olin, Wilm'ngton

CLIENT: Sm'th Technology Corporation

LOCATION OF WELL: Wilm'ngton

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 27, 1 997

H-R FILE: 97J20

ELEVATION: 87.7 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 41.5 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 7.75 ft below GL

DEPTH OF BEDROCK: 39.5 ft below GL

CASING DIAMETER: 2 in ID

ro

Olin, Wilmington, MA GW-30DR February 27, 1 997
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HAGER-RICHTER
^OSCIENCE, INC.

a INDUSTRIAL WAY, UNIT'D-10

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 393-831 3

Conductivity

Well: GW-34D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Miller Engineering & Testing, Inc.

COMMENTS:

DATE: February 27, 1 997

H-R FILE: 97J20

ELEVATI ON: 88.0 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 31 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 7.1 1 ft below GL

DEPTH OF BEDROCK: 31 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA (
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HAGER-R CHTER '
GEOSCIENCE, NC.

INDUSTRIAL WAY, UNIT D-1 0"

SALEM, NH 03O79

PHONE: 603 893-994-4-

FAX: 603 893-831 3

Conductivity

Well: GW-35D

I-KOJECT: Olin, Wilmington

CLIENT: Sm'th Technology Corporation

LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafica

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Miller Engineering 8c. Testing, Inc.

COMMENTS:

DATE: March 1 0, 1 997

H-R FILE: 97J20

ELEVATION: 88.1 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 4O.5 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 6.92 ft below GL

DEPTH OF BEDROCK: 35 ft below GL

CASING DIAMETER: 2 in ID

s 0

Olin, Wilmington, MA GW-35D March 1 0, 1 99
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nrrrho/m 400 '
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Monitoring well screened interval 22.5
S = shallow

D — deep

DL Proposed interface and depth

bgs of dense layer



HAGER-RICHTER
^SCIENCE, NC.

8 INDUSTRIAL WAY, UNIT D-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-331 3

Conductivity

Well: GW-36

PROJECT: Olin, Wilrrington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSIC1ST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Miller Engineering & Testing, Inc.

COMMENTS:

DATE: March 1 0, 1 997 '

H-R FILE: 97J20

ELEVATION: 84.3 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 41.5 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 2.55 ft below GL

DEPTH OF BEDROCK: 36.5 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilrrington, MA GW-36 March 1 0, 1 997

, Conductivity M „ Conductivity vx 0 rrrrho/m 50 '

, ~ - — -, — _

•f

; ~ 7 7 ~ 1 : r~ • i ~ -

J) ; • -- -;--- - -
« , . . . ; . > < i • • • - • • • • • • : . . . .

< . . . . ' : . . . ^~>^ . . .':

~~ '-x ; : ̂ ~? : .

\ ;"N i X

' "^ /

. . . . . . . \ . . . \ . < . .^-^__^

" ' ; ' " : ~~^

, Conductivity

1

_ O -

~ o ~

ro
~ CD "

OJ
' CD "

i,

1X 0 rrrrho/m 400 '

T "• * .*"~.~": .̂ : • :

.^.i~m. — i — '. — : i ;

A
M
:l

1
.. . A.

1

i
v

: : . : : :

:S:D:::I:
r-^^^d

: : : >* ̂ _

....: .:. ;... ....:....:....:....•:....:....

- 11* ' ' .•riM ;._....'^- \ . . .9f^.

^~~^:_ : : : i :

~~ ; : : : ^ r — ~L 1 T>
....:..r:..Tr..«L...:....:.T.̂ rx... .5.

i i : pH!I>̂........T.....̂ ..........p... ^
...: : ;.TT7Trr..:....c....: — : — : ...

: : ^ •* '• ' ' '• ' ' '

, Conductivity v
N 0 rrrrho/m 50 A * 0 mrrho/m 400 '

Olin, Wilmington, MA GW-36 March 1 0, 1 997
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Monitoring well screened interval

S = shallow

M = intermediate

D = deep
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from 1992



HAGER-R CHTER
^EOSCIENCE, NC.

8 INDUSTRIAL WAY, UNI T D-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conduct: vfty

Well: GW-37

PROJECT: Olin, Wilmington

CLIENT: Sm'th Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSlCIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Maher

COMMENTS:

DATE: February 28, 1 997

H-R FILE: 97J20

ELEVATION: 81.8 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 32 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 1.2 ft below GL

DEPTH OF BEDROCK: 27 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilrrington, MA GW-37 February 28, 1 997
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Monitoring well screened interval

S = shallow

D = deep
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HAGER-RICHTER
GEOSCENCE, NC.

a INDUSTRIAL WAY, UNI T D-1 0

SALEM, NH 03079

PHONE: 603 893-9944-

FAX: 603 893-831 3

Conductivity

Well: GW-33

PROJECT: Olin, Wilrrington

CLIENT: Sm'th Technology Corporation

LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Miller Engineering & Testing, Inc.

COMMENTS:

DATE: February 25, 1 997

H-R FILE: 97J20

ELEVATION: 85.9 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TO: 33 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 5.89 ft below GL

DEPTH OF BEDROCK: 28 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-38 February 25, 1 997
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D=deep
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Location of bedrock surface
Conductivity data from 1992



HAGER-RICHTER
GEOSCIENCE, NC.

3 INDUSTRIAL WAY, UNI T D-1 O

SALEM, NH O3079

PHONE: 603 893-9944

FAX: 603 393-331 3

Conductivity

Well: GW-42D

KrcOJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 25, 1 997

H-R FILE: 97J20

ELEVATION: 84.4 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 44 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 3.42 ft below GL

DEPTH OF BEDROCK: 39 ft below GL

CASING Dl AMETER: 2 in ID

Olin, Wilmington, MA GW-42D February 25, 1 997

Conductivity sj ^ Conductivity
r o nrrho/m rrrrho/m 400

0-J
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x 0 rrrrho/m 50

Olin, Wilrrinqton, MA
Monitoring well screened interval

S = shallow

M = intermediate

D=deep
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GW-42Q February 25, .1 997
TI e

bgs of dense layer

400 '



HAGER-RICHTER
GEOSCIENCE, NC.

3 INDUSTRIAL WAY, UNIT D-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-S31 3

Conduct! vi ty

Well: GW-43D

HrtOJECT: Olfn, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA . COUNTY: Middlesex

INSTRUMENTATION: MT. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 25, 1 997

H-R FILE: 97J20

ELEVATION: 85.6 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 35 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 5.33 ft below GL

DEPTH OF BEDROCK: 29 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-43D February 25, 1 997
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Monitoring well screened interval 22.

S = shallow

D=deep
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HAGER-RICHTER
•JEOSCIENCE, NC.

8 INDUSTRIAL WAY, UNIT D-10

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-44D

PROJECT: Olin, Wilmington
CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmngton

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Ml. Sopr'is MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Cushlng

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 25, 1 997

H-R FILE: 97J20

ELEVATION: 83.5ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TO: 67 ft below GL

H-R TO: N/A

STATIC WATER LEVEL: 3.5 ft below GL

DEPTH OF BEDROCK: 61 ft below GL

CASING DIAMETER: 2 In ID

Olin, Wilmngton, MAG
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HAGER-RICHTER
GEOSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 0
SALEM, NH 0.3079

PHONE: 603 893-9944
FAX: 603 893-831 3

Conductivity

Well: GW-44D

PROJECT: Olin, Wilmington
CLIENT: Srrith Technology Corporation
LOCATION OF WELL: WilrHngton

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Soprls MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: March 12, 1997

H-R FILE: 97J20

ELEVATION: 83.5 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 67 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 3.5 ft below GL

DEPTH OF BEDROCK: 61 ft below GL

CASING Dl AME TER: 2 I n ID

Olin, Wilmington, MA GW-44U March 1 2, 1 997
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HAGER-RICHTER
"EOSCIENCE, NC.

8 INDUSTRIAL WAY. UNIT D-1 0
SALEM, NH 0.3079

PHONE: 603 893-9944
FAX: 603 893-831 3

Conductivity

Well: GW-45D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Ml. Soprls MGX II

LOGGING GEOPHYSICIST: Jonathan Pullafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 27, 1 997

H-R FILE: 97J20

ELEVATION: 89.8 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 60 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 9.1 5 ft below GL

DEPTH OF BEDROCK: 60 ft below GL

CASING DIAMETER: 2 In ID

Olin, Wilmington, MA GW-45D February 27, 1 997
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HAGER-RICHTER
G^OSCIENCE, 1C.

8 INOUSTRIAL WAY, UNI T 0-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 393-331 3

Conductivity

Well: GW-50D

PROJECT: Olin, Wilm'ngton

CLIENT: Smith Technology Corporation
LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sapris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: March 5, 1 997

H-R FILE: 97J20

ELEVATION: 77.4-ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 40 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 1.3 ft below GL

DEPTH OF BEDROCK: 35 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-50D March 5, 1 997
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HAGER-RICHTER '
GLOSCIENCE, NC.

INDUSTRIAL WAY. UNI T D-1 0

SALEM, NH 03079

PHONE: 603 893-9944-

FAX: 603 893-831 3

Conduct! vi ty

Well: GW-55D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: March 5, 1 997

H-R FILE: 97J20

ELEVATION: 79.7 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 20 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 3.85 ft below GL

DEPTH OF BEDROCK: 1 4- ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-55D March 5, 1 997
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HAGER-RICHTER
^EOSCiENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1O

SALEM. NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-58D

PROJECT: 01 in, Wilmington
CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Soprls MGX II

LOGGING GEOPHYSICIST: Jonathan Pullaflco

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration. Inc.

COMMENTS:

DATE: February 25, 1 997
H-R FILE: 97J20

ELEVATION: 96.1 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 79 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 1 5.91 ft below GL

DEPTH OF BEDROCK: 74 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-58D February 25, 1 997

Conductivity
rrtrho/m

Conductivity

N 0
Conductivity -3 Conductivity
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Olin, Wilmington, MA GW-58D February 25, 1997
400



HAGER-RICHTER
^OSCIENCE, INC.

8 INDUSTRIAL WAY, UNIT D-1 0

SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

Conductivity

Well: GW-59D

PROJECT: 01 in, Wilrrington
CLIENT: Smith Technology Corporation
LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Soprls MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Cushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 27, 1 997
H-R FILE: 97J20

ELEVATION: 85.2 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 65.0 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 4.54 ft below GL

DEPTH OF BEDROCK: 60 ft below GL

CASING DIAMETER: 2 in ID

01 in, Wilmington, MA GW-59U February 27, 1 997
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HAGER-RICHTER
CrOSCIENCE, INC.

a INDUSTRIAL WAY, UNI T 0-1 0

SALEM. NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-69D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puiiafica

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Soil Exploration, Inc.

COMMENTS:

DATE: February 25, 1 997

H-R FILE: 97J20

ELEVATION: 91.1 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 48 ft below GL .

H-R TD: N/A

STATIC WATER LEVEL: 1 0.65 ft below GL

DEPTH OF BEDROCK: 45 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-69D February 25, 1 997

Conductivity v, ^ Conductivity
s 0 mrho/m 50 A rrrrho/m 400
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HAGER-RICHTER
OEOSCIENCE, NC.

8 INDUSTRIAL WAY, UNIT 0-1 0

SALEM, NH 0.3079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-70D

PROJECT: 01 in, Wilmington
CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Soprls MGX II

LOGGING GEOPHYSICIST: Jonathan Puliaflco

CLIENT REP: Bruce Cushing

DRILLING CONTRACTOR: Soil Exploration. Inc.

COMMENTS:

DATE: February 27, I 997
H-R FILE: 97J20

ELEVATION: 92.3 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 62 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 11.61 ft below GL

DEPTH OF BEDROCK: 57 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilrrington, MA GW-70U February 27, 1 997
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HAGER-RICHTER
OEOSCIENCE, NC.

8 INDUS I Rl AL WAY, UNI T D-1 0

SALEM, NH 0.3079
PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-83D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilrrington.

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: ML Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Cushlng

DRILLING CONTRACTOR: Boart Longyear

COMMENTS:

DATE: March 7, 1997

H-R FILE: 97J20

ELEVATION: 79.9 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 1 20.8 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 0.1 5 ft above GL

DEPTH OF BEDROCK: 11 6 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-83D March 7, 1 997

Conductivity _^, ^_ Conductivity
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HAGER-RICHTER
GEOSCIENCE, NC.

a INDUSTRIAL WAY, UNI T 0-1 O

SALEM, NH 03079

PHONE: 603 893-994-4

FAX: 603 393-831 3

Conductivity

Well: GW-82D

Pu^JECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSIC1ST: Jonathan Puliafica

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Baart Longyear

COMMENTS:

DATE: February 27, 1 997

H-R FILE: 97J20

ELEVATION: 80.2 .ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 60 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 0.01 ft below GL

DEPTH OF BEDROCK: 60 ft below GL

CASING DIAMETER: 2 in ID

- Olin, Wilmington, MA GW-82D February 27, 1 997
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HAGER-RICHTER
GEOSCIENCE, NC.

8 INDUSTRIAL WAY, UNI T D-1 0
SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-83) 3

Conductivity

Well: GW-84D

PROJECT: Olin, Wilrrington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilmington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Ml. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Boart Longyear

COMMENTS:

DATE: February 28, 1997

H-R FILE: 97J20

ELEVATION: 79.4 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 119 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 0.1 ft above GL

DEPTH OF BEDROCK: 1 00 ft below'GL

CASING DIAMETER: 2in.lD

Olin, Wilrrington, MA GW-84D February 28, 1 997

v 0 rmtio/m 50 " N 0 mrho/m
Olin, Wilrrington, MA GW-84D February 28, 1 997



HAGER-RICHTER
3EOSCIENCE, NC.

8 INDUSTRIAL WAY, UNI T [)-1 0

SALEM. NH 03079

PHONE: 603 893-9944
FAX: 603 893-831 3

Conductivity

Well: GW-85D

PROJECT: Olin, Wilrrington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Puliafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Boart Loncjyear

COMMENTS:

DATE: March 4, 1997

H-R FILE: 97J20

ELEVATION: 79.1 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 95 ft below GL

H-R TO: N/A

STATIC WATER LEVEL: 0.05 ft above GL

DEPTH OF BEDROCK: 85 ft below GL

CASING DIAMETER: 2 in ID .
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, Conductivity N,
v 0 inriio/m 50 A

. . . . i . . . . i . . . . ; -v. i . . . . i . . . . i . . . .

::::j::::j::::]::::::::p:::::j::.:-|::::|::::

::::!;::!::::!:::: :::|: ::::!::::!::::!::::

-•i--l--l ;...,̂ T-M^
: : : ^ . . . . . . . . . . . ; . . . . . . .

• • • • : • • : • • • •

•: :. ; i : ; •: •<^
. . . . I . . . . : . . . . ! i . . . . : . . . . : . . . . : . . . . : . . . .

: : : : : i__ — -*~~~ — :

•••^••i--i--r^^T^i---!----

, Conductivity ^
v 0 mrho/rn 50 '

Olin, Wilrrington, M/

GW-

1

• CD -

- o -

CJ1
' CD -

CT)
• CD -

' CD -

CO
• CD '

^ G W -

85D March 4, 1 997

( Conductivity
^ 0 mrh

••ifii..!..-!...-;....:
....:...,..H .:...,..., .-,....;...

; • ; j) ; i ; ; i
...j,..|....:..l..i....:..,:...,:....i,..

. ; .. ...yT T......,:. ..........
; ; ( • • : ; ; ; • : ;

....;....;i....:....:....;....;....:....:....

. ......^........^.^.....^..::..

\ y : : : : : • !

...j"..;....;....,...:....:....:...,...:...

: — : — .: — : : —

3/rn 400

......... — .............................._

:::i±:i:L:r:il:i:.

\ ' • : \ ' : ' • ' • ' •

.........:.'...:... .:....:....:....:.... ;... U

............................. {............. p_

: : : : : : i i " I

....!....:....|Zpfcq...jJ

y. Conductivity
0 rmriio/m 400

-BSD March 4, 1 997

Monitoring well screened interval

S=shallow

D=decp

bgs of dense la

e and depth

yer

>ck surface

from 1992



HAGER-RICHTER
GEOSCIENCE, NC.

8 INDUSTRIAL WAY, UNIT D-1 O

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-8313

Conductivity

Well: GW-86D

, tfOJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation
LOCATION OF WELL: Wilrrington '

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Soprls MGX II

LOGGING GEOPHYSICIST: Jonathan Pullafico

CLIENT REP: Bruce Cushing

DRILLING CONTRACTOR: Boart Lonyyeor

COMMENTS:

DATE: March 1 2, 1 997

H-R FILE: 97J20

ELEVATION: 77.9 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 90f t below GL

H-R TD: N/A

STATIC WATER LEVEL: 1.55 ft above GL

DEPTH OF BEDROCK: 85 ft below GL.

CASING DIAMETER: 2 in ID

Olin, Wilnrington, MA GW-8GD March 1 2, 1 997
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HAGER-RICHTER
GEOSCIENCEJNC.

8 INDUSTRIAL WAY, UNI T D-1 0

SALEM, NH 03079

PHONE: 603 893-9944

FAX: 603 893-831 3

Conductivity

Well: GW-87D

PROJECT: Olin, Wilmington

CLIENT: Smith Technology Corporation

LOCATION OF WELL: Wilrrington

STATE: MA COUNTY: Middlesex

INSTRUMENTATION: Mt. Sopris MGX II

LOGGING GEOPHYSICIST: Jonathan Pullafico

CLIENT REP: Bruce Gushing

DRILLING CONTRACTOR: Boart Lancjyear

COMMENTS:

DATE: March 1 2, 1 997

H-R FILE: 97J20

ELEVATION: 78.3 ft MSL

LOG DATUM: Ground Level (GL)

CLIENT TD: 109 ft below GL

H-R TD: N/A

STATIC WATER LEVEL: 0.65 ft abov.e GL

DEPTH OF BEDROCK: 1 04 ft below GL

CASING DIAMETER: 2 in ID

Olin, Wilmington, MA GW-87D March 1 2, 1 997
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